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THe EDUCATIONAL WoRK OF THE AMERICAN Gas LIGHT Assocta- 
TION.—Last week we had occasion to make short mention of a proposi- 
tion, that emanated from the Committee on Educational Work of the 
American Gas Light Association, which proposition involved an im- 
portant method of bettering, or continuing, the work in which the 
Committee is engaged. When the Committee was originally appointed, 
we, in common with many, did not believe that its accomplishings 
would amount to much, our beliefs being founded on the thought, 
generated from experience, that, though many committees had been 
chosen, few felt called upon to perform the work allotted. In this in- 
stance we are well satisfied to acknowledge our underestimate, for the 
Educational Committee of the American Gas Light Association has 
performed its work in a manner well calculated to gain the unqualified 
approval of everyone connected with the American industry. Scores 
of young (and old) men have been benefitted by the simple, common- 
sense teachings of the Committee, since it undertook its educational 
work, perhaps three years ago; and that its undertakings and accom- 
plishings have not been made of greater public account is no fault of 
ours. The Committee preferred evidently to carry on its work unob- 
trusively and quietly, and that its work has been so carried on cannot 
be successfully denied. The modesty of conception, however, is no 
longer a factor, for the growth of the child is that in which we seem to 
be and are concerned ; and in that concerning we hope the appeal of 
the Educational Committee will be properly heeded. The Committee’s 
call is not a demand, but is rather the implied expression of a belief 
that those engaged in the gas industry of America are sufficiently self- 
reliant to cheerfully subscribe to a fund, to be controlled by themselves, 
that will enable them to found a training school for gas engineering, 
which division of American industry (ranking it in earning power in 
respect of returns in the shape of capital invested and dividends re- 
turned) is just fourth on the list—and in this order: Banking, street 
railroading, water supplying, gas supplying. The main educational 
centers and homes of our country have been quite remiss in the matter 
of founding ‘‘ chairs ” for the dispensing of knowledge regarding water 
and gas supply, although many of them have chairs for the diffusion of 
electrical knowledge, so it will be all the more satisfactory if the gas 
men themselves are the originators of the first ‘‘ home” for the teach- 
ing of the principles of their profession and trade. In this belief and 
view we heartily urge a thorough and quiet study of the circular pre- 
sented by the American Association’s Committee on Educational Work, 
as that circular appears in our current issue. The circular is so plain 
in its terms that no word of explanation of ours can make it clearer, and 
we hope and believe that its appeal will be heeded. Sums of subscrip- 
tion may be made in any amount, from $1 and upwards ; and it is our 
satisfaction to subscribe, on behalf of #he AMERICAN Gas LIGHT 
JOURNAL, the annual payment of $25, for the named period in the cir- 
cular, or for such other and longereriod as the Committee may deem 
necessary for the successful prosecution of its educational work. We 
earnestly ask our readers to consider the proposition advanced by the 
Committee, and advise them to name at once to the Committee the 
sums they are willing to subscribe. The magnitude and value of the 
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plan proposed to the gas industry of America by the Committee cannot 
be over-estimated. 





‘*THe Catcrum CARBIDE INDUsTRY.”—Under this caption, Engin- 
eering (and no better printed authority on engineering questions is to- 
day published in the world), dated July 15 last, reviews the ‘‘progress in 
the calcium carbide industry ” since its prior review of the same sub- 
ject, which appeared in its columns, October 29 last. The review, of 
course, is general in scope, and we hope that its findings, in respect of 
the growth of the carbide industry in other countries, are more accurate 
than is its references to such growth in the United States. Respecting 
the latter, Engineering says : ‘‘ Professor Thompson has stated that in 
the United States nearly every gas works possesses, or is erecting, a 
carbide plant, in order to use acetylene gas as an enricher for the coal 
or oil gas ordinarily produced.” The plain fact of the matter is that 
not a gas works in the United States is using acetylene as an enricher 
** for the coal or oil gas” thatis being daily ‘‘ produced.” 





Nores.—The Nathaniel Tufts Meter Company has secured commo- 
dious and well arranged shops at No. 8 Medford street, Boston. The 
new plant is up to every demand that may or can be made upon it, and 
it may be depended upon that ‘‘ H. A. N.” will see to it that all orders 
‘**coming his way” will be promptly honored. The Company is to 
construct three 16-ft. meters for the projectors of the Massachusetts 
Pipe Line Company, and has completed or is about completing a 10-ft. 
meter for the Portland (Me.) Company.——At the annual meeting of 
the Cambridge (Md.) Gas Company the following Directors were 
elected: W. J. Hopkins, Geo. W. Woolford, John R. Pattison, Jas. 
C. Leonard, Jas. Wallace, D. H. Le Compte, S. Lehman, A. J. Dunn 
and Jno. G. Mills The United Gas Improvement Company is to 
build the generating plant for the Mount Clemens (Mich.) Gas Com- 
pany. The installation is to be a standard, double superheater Lowe 
water gas apparatus up to a daily capacity of 125,000 cubic feet. 


Correspondence 
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A Reply to *“*Manager’s”? Inquiry. 
BurFa.o, N. Y., July 26th, 1898. 
To the Editors AMERICAN Gas LIGHT JOURNAL : 

Having read ‘‘ Manager’s” inquiry, as printed in the JourNnat for 
July 11th, for knowledge respecting how to cure a leaking cup in a 
gasholder, I may be forgiven, at the outset, for suggesting that his 
description of the trouble and its cause is rather meager. In a rough 
way, and as intimating that the prescription equals the description, let 
me offer the advice that, providing the leak is not too wide, if ‘* Man- 
ager” will shake and stir in a quantity of wheat bran, just as the 
-holder’s section is lifting, he will find, if the fissures or rents are not too 
long or wide, that the bran will be drawn in by the passing out of the 
water, thus closing the rents. Of course, if the holder has outlived its 
usefulness, whether in tank, section or cup—not to say a word about 
its framing, guide rails or balance—the only recourse to ‘‘ Manager” 
would be to have his company purchase a new retaining vessel. 


Respectfully yours, W. K. 








Testing the Permeability of Paints. 
SE 

The Journal of Gas Lighting ‘ notes” that a quick method of test- 
ing the permeability of paint by water and gases is proposed by H. 
Loesner. Small strips of sheet iron, of uniform size, are carefully 
brightened on one side by rubbing with emery or glass paper and im 
mediately coated with a thin layer of the paint under examination. 
Four days later another coating is applied, and the slips are allowed to 
dry for four days longer. They are then laid, paint downwards, over 
a constant level water bath, being supported at a height of 50 mm. 
above the surface of the boiling water. After 15 hours’ exposure to the 
ascending steam, the paint is dried at a maximum temperature of 100 C. 
It is then removed by the aid of aniline and a soft brush, when the sur 
face of the metal should be found free from rust, if the paint is good. 

The effect of acid vapors may be tested in the same way, except that 
concentrated (33 per cent.) hydrochloric acid is substituted for the 


water, and the protective incrustation formed on the surface of the 
paint 1s to be rinsed off every hour, the temperature being 20° C., and 
the time of exposure 12 hours. A good idea of the comparative pro 
tecting value of paints and other rust-preventing applications for iron- 
work —y, be obtained in this way. Substances sold by the same name 
are founc to differ widely in this quality. Good paint should stand the 
treatment for a minimum of 12 hours. 





The Proposed Fund to Carry on the Educational Work 
of the American Gas Light Association. 
isk deallieadick 

Last week it was editorially noted that the Committee in charge of 
the educational work of the American Gas Light Association had de- 
cided to call upon the fraternity at large for subscriptions to a fund so 
that the task so well carried out (since the work was commenced in 
1895) might be continued. The circular issued by the Committee 
tersely and satisfactorily explains why the action proposed in it is 
deemed necessary, and it is hoped and believed that the sum asked for 
($3,000 per annum for 5 years) will be subscribed with the necessary 
guarantee before the current year is at an end. The text of the circular 
is appended : 


‘* Brief Statement in Relation to the Educational Work of the 
American Gas Light Association, and Collateral Matters.—There 
are among gas company employees many uneducated or partially 
educated men, occupying, or striving to fit themselves to occupy, minor 
positions of responsibility. From them will come many of the foremen 
and superintendents of gas works of the next 25 years. It is of impor- 
tance to the industry that they be aided and directed in their efforts to 
obtain a substitute for the schooling that they have missed. 

‘** Some three years ago certain members of the American Gas Light 
Association conceived the plan of helping these men to obtain a better 
education in gas engineering. The majority of the Association felt 
that this most important work could not be properly executed by the 
Association, on account of the lack of funds to engage the services of 
some man both scientifically educated and practically qualified as a gas 
engineer. Those having the matter most closely at heart finally ob- 
tained the official endorsement of the Association, with the understand- 
ing that the Committee to be made up from these men would see that 
the work was properly prosecuted without expense to the Association. 

‘*The Committee was formed and the work begun in 1895. The re- 
sults so far obtained have been far more favorable than even the warm- 
est advocates of the scheme had dared to hope for. But this was ren- 
dered possible only by the fact that one man in particular was willing 
and able to take the major part of the burden on his shoulders. 

‘This man, Mr. Walton Clark, now finds it impossible to longer 
carry the burden, and the question now has to be faced ; shall we allow 
this admirable work, so well and thoroughly begun, to be abandoned ? 

‘** Tu considering the question, we not only have to think of the good 
that may yet be done to those who have not joined in the movement, 
but we have to meet the present evil in the case of the members of the 
existing classes, now numbering 6, who will be unable to longer avail 
themselves of this most practical assistance toward a more useful 
career. 


‘* There are many spontaneous applications now in hand for member- 


ship in the next class, which applications cannot be acted upon favor- 
ably unless this appeal meets with success. 

‘‘The undersigned, a Committee appointed by the Council of the 
American Association to consider this and allied subjects, believe that 
they are now able to suggest a plan which will provide for the prosecu- 
tion of this work and also make the Association of far greater value 
than heretofore to its membership and to the gas companies in general. 

‘* In brief, the idea is to obtain subscriptions from gas companies and 
individuals to an educational fund, which shall amount in the aggre- 
gate to not less than $3,000 per annum, and that these pledges shall be 
for not less than five years, so as to ensure the permanency of the 
work ; for it is believed that if successfully prosecuted for five years 
the future of the scheme can be looked forward to with confidence. 

‘*This fund would be pledged, not to the Association, but to a Board 
of Trustees, first appointed by the Association, and thus by it sanctioned 
and endorsed. Two members to be the President and Junior Past 
President, and the other three to be appointed upon the recommenda- 
tion of the Council ; the Trustees then to have the right to fill vacan- 
cies. It is believed that by thus having in the hands of those specially 
interested in the scheme the selection of the man to have charge of the 
prosecution of the work, a thoroughly competent man can be obtained; 
and if the Association elects as its Secretary one fitted for both offices, 
the two can be for the time practically combined, thus making each 
position more attractive to men of the necessary ability. 

‘*The Committee have reason for saying that, if the proper financial 
arrangements can be made, they will be able to secure for this work a 
man entirely competent for it, and one who would certainly be ap- 
proved by the members of the Association and the men interested in 
the gas industry generally. 

‘It would be the expectation, in connection with this probable con- 
solidation of duties, to establish a permanent headquarters for the 
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American Association, where a reference ljibrary could be collected, 
and where special effort would be made to keep on hand all data as to 
the engineering, legal, commercial and municipal branches of the bus- 
iness, thus giving the members of the Association and the subscribers 
to this fund the opportunity to quickly investigate any special matter 
under consideration. 

‘* We trust you will be sufficiently impressed with the merit of this 
scheme thus briefly and imperfectly outlined to give us your practical 


support. 
We shall be glad to furnish more detailed information in all cases 
where desired. Respectfully, 
Aurex. C. HuMPHREYs, } 
31 Nassau street, New York. | 
Cuas. H. N&ttrieton, Comanitioe. 


Derby, Conn. 
Gro. G. RAMSDELL, 
222 8. Third street, Phila., Pa. ) 


The form of subscription accompanying the circular is as follows : 


vO bu daawer bakes 9 00st ee000-¢e0me + hereby pledges the annual pay- 
ment for five consecutive years of ...........cccccccccccccccces dollars 
towards the educational work inaugurated under the auspices of the 
American Gas Light Association, payments to be made on the Ist of 
November of this year, and on October Ist each year thereafter, and to 
be paid to the Trustees of the fund, yet to be appointed. 


Nots.—This subscription to be returned to any of the Committee. Subscribers will later 
be notified of the appointment of a Treasurer. 








[Prepared for the JouRNAL.] 
Note on Further Studies into the Phenomena of Gas 
Explosions. 
——— 


By Dr. W. H. BircHMoRE. 


Last year I published in the JOURNAL a resume! of the experiments 
I had up to that time made in relation to gas explosions produced under 
such conditions of control that the results could be carefully observed. 
In this article I drew attention to the direction of propagation as dis- 
tinguished from other phenomena, but incidentally mentioned the ap- 
parent antithesis between the wrecking and incendiary power of an 
explosion. 

This series of facts has been carefully reinvestigated during the cur- 
rent year, and I believe myself justified in asserting that the antithesis 
exists. The extent and limitations I do not yet know, except in the 
most general way. It is my intention in this article to describe certain 
experiments, made with a view towards the question just stated, and at 
the same time to mention certain results which appeared, unsought for 
and quite unexpectedly. 

Before entering upon such description certain facts must be premised. 
All explosions were made over mercury, and so likewise all measure- 
ments. The measuring apparatus was supplied with apparatus for con- 
trolling the temperature ; and ascertaining it, as well as the pressure. 
By this means the temperature of the gas under examination was not a 
matter of conjecture, but of knowledge. 

The standard for volume was arbitrary, but the upper edge of the 
mercury could be brought to coincide with certainty within one-tenth 
millimeter of the same plate for each series of measurements, and prac- 
tically within one-fiftieth. As this error represented in cubic value less 
than one-tenth-millionth of the standard volume such error was re- 
garded as non-existent. 

The height of the manometer was read by telescope to one one-hun- 
dreth millimeter, 

An apparatus was also arranged so that a glass balloon filled with 
gas could be weighed under known conditions of temperature and 
pressure. At first sight the use of such precaution seems like an 
affectation of accuracy, but it becomes quite evident after a little con- 
sideration that, if two volumes of gas, exactly equal or equal within 
one-tenth millionth part at a given temperature and pressure, weigh 
differently, the gases cannot be identical in composition. The limit of 
accuracy in the measure of the standard volume has been given, the 
variant left is that of temperature. Do my best, I have been unable to 
obtain thermometric measures of an accuracy equal to those of weight 
and volume. Still the error thus introduced is easily detected and may 
with care usually be allowed for. Consequently the only mistake not 
provided against was the confusion between hydrocarbon gases and 
hydrocarbon vapors. 


1. See JournaL, Oct, 11, 1897, p. 563, 








My first experiments were made on a mixture of hydrogen and oxy- 
gen, as nearly pure and dry as I was able to obtain, intending to test 
the apparatus and to verify the Bunsen data. I do not care to publish 
my results just yet, but I can assure all interested that these data need 
most careful revision. They can not be safely used as ‘‘ correction 
constants,” as they need a correction themselves. 

As stated, the chief object of this series of observations was to ascer- 
tain, if possible, why the force of the explosion of seemingly identical 
mixtures of gases should be so much greater in some cases than in 
others, and why the incendiary effects should so very greatly vary also. 

These experiments were made on very diverse mixtures. Sometimes 
oxygen was used, sometimes common air as the sustainer of combus- 
tion, the fuel being sometimes pure hydrogen, sometimes marsh gas, 
while carbon monoxide and acetylene were experimented with not in- 
frequently, and sometimes the vapor of complex hydrocarbons was in- 
troduced. 

As I have previously stated, consecutive explosions may be obtained 
from mixtures of gasoline and air, and sometimes, but less frequently, 
from the vapors from flames. 

It may be within the memory of some of the readers of the JOURNAL 
that during the winter an explosion of illuminating gas occurred in a 
town not far from this city, which presented the following peculiari- 
ties: Gas had escaped in considerable quantity, seemingly from an 
open fixture, from the falling off of a rubber tube, in a room adjacent 
to the one in which the explosion occurred, or rather began, and the ex- 
plosion was started by the occupant of the flat striking a match in the 
outer room. In this room the windows were literally pulverized. The 
glass was blown to atoms, but so trifling was the incendiary effect that 
a package of absorbent cotton on the table was hardly singed, and was 
found, after the excitement had subsided, almost intact. It had not 
been set on fire, while in the adjacent room the window shades were set 
on fire, as were also some newspapers and a basket of waste paper. 
The woodwork was also fire marked and the furniture cushions scorched, 
but the windows were not blown out, nor was the gas ignited at the fix- 
ture, but continued to escape until turned off some 10 minutes or so af- 
ter the explosion. The rooms were steam heated, and in the front 
room, in which the mixture of gas and air was ignited, was a fireplace, 
with gas log, not lighted, which gave ventilation. 

The peculiar condition presented attracted my attention, and I set to 
work to reproduce the conditions. This I did in the following way : 
Judging that the gas had largely displaced the air in the room in which 
it escaped, and, as the door of communication between the two rooms 
was replaced by a heavy curtain, that the diffusion had been slow, I ar- 
ranged my apparatus thus. Two receivers of a quart capacity were 
connected by a piece of glass tube, } inch bore and 8 inches long. The 
first I connected with the gas jet by a rubber tube with a water seal in 
its length, and in it I placed a piece of tissue paper, connected it with 
the second, in which I placed some absorbent cotton, and, to represent 
the chimney, inserted a piece of thermometer tube to allow the gas to 
diffuse. Platinum sparking points represented the match. The con- 
nections were all made as firm as possible, so that if explosion occurred 
it should not blow them out ; the whole was placed under a wire gauze 
cage, the coil started and the gas turned on. In a few minutes a smart 
explosion followed. In the balloon containing the absorbent cotton 
and the sparking points there was a flash of bright violet light and the 
glass was broken—the gas could be seen to burn back through the con- 
necting tube with a luminous flame; the explosion in the second balloon 
followed and it was also luminous; the luminous flame in the tube was 
red, in the second balloon white. The absorbent cotton was not singed, 
and the paper was set on fire, but the second balloon was not broken, 
probably because the force of the explosion was expended in driving 
gases of combustion out of the 4-inch communication tube. 

I had, then, within certain limits, produced experimentally the more 
important phenomena of the accident alluded to. It remained, if pos- 
sible, to ascertain the differences in the mixtures producing such diver- 
gent results. 

In my previous paper I mentioned the occurrence of luminous flame 
explosions as a not infrequent phenomenon when the amount of air in 
the explosion pipette is insufficient for perfect combustion, and I at once 
assumed that this was the explanation here, and that in the reduction 
of volume with consequent influx of ajy was to be found the cause of 
the continued combustion. This is the obvious explanation, and I 
think it would at first sight be the one given by everyone at all 
familiar with gas explosion phenomena, although there are decided 
objections to it. 

I next tried, by introducing measured amounts of gas and air, to 
find the limit at which luminous explosion—that is, explosion accom- 
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violet flame explosion. 

Just here, however, comes in the question of why a violet flame. 
The spectroscope contradicts the evidence of the unaided eye, and as- 
serts that the flame is green as well as violet ; indeed, it makes almost 
a flat contradiction, for the violet light in the flame is vastly less than 
the green, when examined in this way. 

On referring to literature, one finds certain statements about gas ex- 
plosions which are peculiar. Hempel cautions that the combustible 
gas must not exceed the theoretical proportion, or the result will be 
vitiated, and experience teaches that if the combustible gas is insufficient 
it will not ignite ; and we are cautioned on all sides to cushion the ex- 
plosion with some inert gas, nitrogen preferred. 

It was while trying to assure myself of these proportions (the exact 
amounts of illuminating gas and air) that I came across the results 
which I now wish to lay before the readers of the JOURNAL, and thus 
put on record. I have said enough in regard to the apparatus em- 
ployed to show its delicacy and exactitude, and to justify myself in in- 
sisting on my conclusions. 

Where hydrogen and air are exploded the result is never theoreti- 
cally correct, if the amount of hydrogen is measured first and the re- 
sidual oxygen measured immediately after the explosion by the phos- 
phorus absorption, or pyrogallate methods. The error is large, often 
amounting to 7 or 8 parts per 1,000. If one allows a considerable 
period to elapse (say 3 or 4 hours), the error may reduce to 2 or 14 per 
1,000, but the error is there. To state the difficulty more explicitly. If 
one uses assayed air, known to contain 20.94 per cent. of oxygen, using 
all precaution, a certain amount of oxygen seems to disappear,to reap- 
pear again after a definite period, some of it never reappearing. Are 
we then justified in thinking some hydrogen peroxide is formed in the 
explosion which remains dissolved in the water formed? I certainly 
think so. If we introduce a very small quantity of ammonia, so small 
a quantity as three parts per thousand, we can so vitiate the result as 
to make it worthless as a measure of the hydrogen, and presumably a 
relative error is introduced when the ammonia is only a fraction of a 
part per thousand. 

In a complicated mixture of gases, ammonia, if not present, may be 
formed in the process of the explosion. This is easily demonstrated by 
exploding acetylene with assayed air, in which case both cyanogen and 
ammonia are produced, even in the presence of excess of oxygen; and, 
strange to say, oxides of nitrogen also result. What does this signify ? 
Aw we to assume that when acetylene is burned in free air the like re- 
sult is produced? It certainly seems plausible enough. Surely com- 
mon methods must be improved if we have yet to reckon with such 
changes as these. 

Exploding the mixture of hydrogen, acetylene, and assayed air gives 
margins of error amounting in some instances to more than 12 parts 
per 1,000, from just these mentioned causes ; the formation of nitrogen 
containing molecules. 

When mixtures of hydrogen, carbon monoxide, acetylene and as- 
sayed air are exploded over water containing traces of methyl-orange 
the spectroscope shows, by the change in the position of the absorption 
band, that sometimes an alkaline reaction, sometimes a very acid one, 
results. Here again we must admit the production of a nitrogen acid, 
hydroxide, with or without the presence of carbon in the molecule. 

The question of importance to the public health raised by these ex- 
periments then is this: May not acetylene, when burned from a burner 
as well as when exploded, produce substances as dangerous to human 
health as hydrogen cyanide or cyanate and oxides of nitrogen? It 
would seem to justify much expenditure of time and trouble and some 
money to find out just what happens in this case. 

A mixture of hydrogen, carbon monoxide and the petroleum vapor 
obtained by distilling gasoline at a reduced pressure and then passing 
the vapor through red hot, air-free iron tubes was next experimented 
with. 

In this case the results were more nearly in accord with theory, and 
the difference between the results obtained from these gases and acety- 
lene was very marked. 

By proportioning the charge in a certain way, not likely to occur in 
practice, carbon-nitrogen compounds were to be obtained, and, with 
precaution, oxides of nitrogen ; but the inference is sufficiently ob- 
vious. 

While with the gas mixtures containing acetylene the cyanides and 
the oxides of nitrogen were produced invariably, with the acetylene 
free gases they were produced only under special conditions. 

The question of the method of formation is not without interest. How 
are these peculiar compounds obtained ? 








Setting one side as not germane at this present the purely chemical 
discussion, the mechanical side can be presented. 

We know only too well that when superheated (that is, unstable) 
carbon molecules are in intimate mechanical contact with white hot 
air, since the nitrogen is greatly in excess of the oxygen and quite as 
ready to unite, the chances are about four to one that the carbon-nitro- 
gen molecule, cyanogen, will form rather than the carbon-oxygen one. 
It is equally evident that, the amount of hydrogen being less in pro- 
portion, the flame will be of proportionately higher temperature, and 
that the cyanogen may in consequence burn ; but if so, it must burn in 
an atmosphere outside the primary flame, surrounding, or rather top- 
ping off, the flame with a bluish corona in which nitrogen oxides are 
the secondary product. Herein is the explanation of the formation of 
the destructive elements ; the nitrogen oxides now known to form in 
very hot flames—e. g., that of acetylene. 








[Communicated Article.] 
A Suggestion to “Manager” in the Matter of a Leaking 
Cup in a Gasholder. 
———— a — 


By Mr. J. P. GILL, 


I notice in the JouRNAL of July 11th a request from ‘‘ Manager,” in 
reference to a leak in the upper cup of a 115 foot holder. The writer 
has had no experience of that description, but has had occasion to stop 
similar small leaks under water. 

It appears that the leak is a small one at the angle iron at the bottom 
of the vertical plate forming the hydraulic cup. It is suggested that 
the circumference of the holder be divided into sections, each one equal 
to the length of a bottom plate and treated successively. Just before 
the cup reaches the water in the tank let there be emptied into ita 
quantity of oatmeal (not ground too fine) for the length of the afore- 
said section and sufficient to cover the bottom of the cup to a depth of 
2inches or so. This will, of course, be between the dip plate at the top 
of the next lower section of holder and the bottom of the upper section. 
As soon as the upper section begins to descend below the top of the 
other, making a space between the dip and the bottom of the cup, the 
oatmeal should be stirred and worked, so as to pass it outside of the dip 
in order fo reach a point where the leak may be. The holder should 
not descend so fast as to allow the tank water to enter the cup too 
quickly. If the oatmeal should then reach the leak it will be drawn in 
by the suction of the outgoing water and choke it off. This would 
have to be done at night, when the upper section had descended to the 
required level and before it began to rise again with the incoming gas. 

The supposition is that the leak is known by the lowering of the 
water in the cup. Now if itis found, after proceeding as above, that 
the water in the cup does not lower, nothing further will be required. 
If however, the leak is not stopped, another section must be treated in 
like manner. Successive sections have been recommended for the pur- 
pose of avoiding the trouble of going round the entire holder, if the 
leak should be found sooner. Perhaps the better method would be to 
go round the holder at once instead of by sections, putting in sufficient 
oatmeal on the plan previously mentioned. The oatmeal could then be 
agitated several times on successive occasions. 

When the leak is stopped most of the oatmeal can be pumped out, re- 
placing the water that may be wasted. It appears that this method of 
finding and stopping the leak will be speedier, less expensive and more 
effective than by boring holes in order to get into the interior of the 
cup. 








Tar in Road Making. 
asi 

The Gas World reports that at the annual meeting of the Associa- 
tion of Municipal and County Engineers, held in Edinburgh, early 
last month, Mr. A. H. Campbell, City Surveyor, Canterbury, read a 
paper on the use of tarred macadam in the construction of roadways. 
As this method of constructing roadways promises a growing outlet 
for the tar production of gas works, a fewextracts from Mr. Campbell’s 
paper wiil not be out of place : 

There is no improved form of macadam which is so coming to the 
front, and demanding that attention which its merits unquestionably 
deserve, as that now going by the name of tarred macadam ; that is, a 
combination of any of the stones, gravel, or clinkers commonly used 
in the making of macadam roads with a mixture of tar. It appears a 
simple enough composition, but its preparation and laying, so as to 
turn out a success, bristle with delicate detail. When properly made, 
and on roads suited for it, this construction of road is smooth and noise- 
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less, it is non-absorbent, it is cleanly in itself and easily kept clean, 
and its first cost is within the capacity of the most reasonably restricted 
finance of small towns and districts. With all the advantages enume- 
rated, it appears remarkable that tarred macadam has not been adopted 
except, as yet, on the most limited scale. It is true that tarred gravel 
or limestone footpaths have been in use for a great number of years, 
and have now obtained a deservedly wide adoption, but the extension 
of this same composition, only of a larger gauge metal, to the construc- 
tion of roadways has been most limited. As accounting for this, these 
reasons may be suggested, viz., the failures which frequently attend a 
first trial, and uncertainty as to the properties and action of tar and as 
to how it will unite with the aggregate which it is designed to incorpo- 
rate. The author can speak from personal experience of its failure and 
of its success too—failure where success was expected, and success 
where failure might be anticipated. This as evidence of the fickle 
character of the composition. 

Firing the Stone.—As regards the nature or description of the aggre- 
gate, the author has tried Kentish ragstone, surface picked flints, pit 
gravel, and Guernsey granite. The stone is prepared for the tar by 
burning in the open. It is laid out first of allin a flat bed about 12inches 
thick, and of rectangular plan. On this is spread a layer of coke and 
breeze about 3 inches to 4 inches thick, with a little wood to assist the 
fire. This is then overlaid so as to form a stack of stone of about 5 feet 
in height from the ground. Meantime, as the last addition of height is 
made, the fire of wood and coke has been kindled, and the fire is 
allowed to penetrate the stack. About 14chaldrons (54 bushels) of coke 
are consumed in a stack of 60 cube yards. This operation may take 
any time between seven and ten days. The stack is then opened up, 
and the hot stone applied to the prepared tar. In firing the stone a 
great deal of loss by disintegration occurs, the stone succumbing to the 
influence of fire, and tending to get reduced to acoarse-grained powder. 
Particularly so was this the case with a trial of granite exposed to fire, 
which quickly produced the condition above described. For this reason 
the author would much prefer the heating of the stone in an oven or 
kiln ; the temperature would be more equable, and the severe firing, 
causing the disintegration described, would be avoided. 

On the subject of heating one or two remarks may be submitted 
The author believes it to be the practice with some makers not to heat 
the stone at all, but, being sure that the stone is dry and free from 
moisture, apply it in the cold but thoroughly dry state to the prepared 
tar. This condition of the stone, in the author’s opinion, resembles the 
risk attached to laying the tarred mixture in position in cold instead of 
hot weather. The tar refuses to work, the temperatures are so unequal, 
and when the sun (particularly the sun of the sunny south) beats upon 
such a road it is not improbable that this defect will discover itself in 
the liquefied tar bubbling and spewing itself up over the surface. The 
proper or, at least, the best condition of heating is to be obtained by the 
kiln, where the heat will be rather of the moderate baking than of the 
hot roasting sort. The temperature of the stone when the tar is applied 
should be such as the palm of the hand can bear with comfort ; if too 
hot, the tar will be destroyed as a cohesive ; if too cold, the tar will go 
on too thickly, and under the rays of a hot sun will soften. 

Grading.—The hot stone, when ready to be mixed with the prepared 
tar, is sifted through two gauges, graduated to 1 inch and to } inch, 
giving three sizes of material—viz., 1-inch to 2-inch gauge for the body 
material, 4-inch to l-inch gauge for the intermediate or fining coat, 
and }-inch to }-inch gauge for the skin or top dressing. These 
three sizes are laid in layers as follows—viz., 3 inches to 4 inches thick 
of the coarse, about } inch thick of the intermediate, and the top dress- 
ing in the thinnest layer possible, with a view only to filling all inter- 
stices. Thereafter a dressing of fine } inch granite or limestone siftings 
is scattered broadcast, and the traffic at once allowed on the road, work- 
ing this top dressing in, and assisting in the consolidation of the road 
formation. The weight of the roller employed by the author is nomi- 
nally 10 tons, and each of the three layers is rolled separately. Con- 
siderable importance 1s attached to the state of the weather at the time 
of laying, in the sun by preference, and to assure a good result; if laid 
in a cold temperature, and with any defects present in the composition, 
disappointment and possible failure will result. Weather being nor- 
mal, any time between May and September (inclusive) may be regarded 
as suitable. One word as to wet weather ; operations both of mixing 
and of laying should be suspended in time of *‘ wet,” where conducted 
in the open, as nothing so corrupts the composition as the presence of 
moisture. 

In constructing a road of this tarred composition, the old surface is 
removed to a depth of 8 inches, and re-made with a 4-inch thickness of 
dry, hard, broken stone, furnace clinker or brick. This is rolled smooth 





and finished to the desired camber of the road. The author’s reasons for 
this underlying ballasting of dry material are twofold: (1) to separate 
the tarred composition from any damp substratum, and (2) toeconomize 
in the thickness of tarred material. Under the author’s practice the 
tarred composition is only 4 inches thick (finished). This, by itself, 
would be an insufficient surface formation to bear the traffic and resist 
the damp, but underlaid by the dry ballasting of hard material, well 
rolled and preferably grouted with cement or brushed with well boiled 
tar, it appears to answer the requirements for which it is introduced. 

One sentence is necessary as to having the tarred mixture all in a 
fresh or ‘‘ live” state when being laid, otherwise cracking and disin- 
tegration of the road will rapidly occur ; also in keeping off all traffic 
during the progress of the work, not because the traffic in itself is an 
injury, but because of the dirt, dust and other matter foreign to the 
mixture being imported, and destroying the binding together of the 
layers in one corporate mass. 

Quality of Tar.—The quality of the tar employed is no less important 
than the other details of the work. Some trading firms making this 
material use the refined or distilled tar, and excellent results are thus 
obtainable ; but more commonly itis the ordinary gas tar that is used, 
at a cost of about 2d. per gallon. This tar should be, as far as possible, 
free from water, of a stiff, dense consistency, any defects of this char- 
acter having to be counteracted in the boiling operation. The lighter 
the tar the longer it must boil, so that all light oils are driven off. The 
following pertinent observations on the subject of coal tar have been 
submitted by the author’s friend and colleague (Mr. Sidney Harvey, 
F.1.C., public analyst): ‘‘ Coal tar is a by-product of extremely com- 
plex constitution, containing matters volatile at various temperatures. 
The effect of heat upon coal tar would be to volatilize certain principles 
therein, whereby the residue would be more viscid and tenacious than the 
original substance, while its melting or softening point will be proportion- 
ately raised. As the ultimate result of the continuous application of 
heat is coal tar pitch, it is desirable, when coal tar is used in conjunction 
with road making materials, that the heat in question should be applied 
long enough to secure the most tenacious and difficultly fusible product, 
but not pushed so far as to bring abouta brittle nature to the pitch itself, 
which latter would defeat the effect aimed at, which is to agglutinate 
the fragments of rock material with a water tight cement, which, while 
protecting the mineral from weathering, would not yield to the heat- 
ing action of the sun’s rays.” In the author's practice the tar is boiled 
in 50-gallon coppers. It is brought to the boil and maintained so for a 
period varying from three to four hours; with good conditioned tar 
three hours boiling is amply sufficient. To each 50 gallons of tar is 
added a small proportion of pitch (about half a bucketful), and these 
are boiled together. The author would not assert the necessity of in- 
troducing even this small proportion of pitch ; but the cost is almost 
infinitesimal, and as a counteractive to bad quality of tar itis good and 
worth introducing. 

Quantities and Costs.—The quantity of tar employed appears to 
vary with different makers, just as much as do the other details of this 
interesting work. It also varies with the season and with the considera- 
tion whether, when mixed, the material is to be laid at once or stored 
up in a heap. If the weather is cold, and if the material is to be stored, 
the less should be the quantity of tar used. Weather being hot and ma- 
terial being laid down at once, a slightly greater proportion of tar may 
be used than under the reverse conditions. At the present season, with 
the material being laid soon after mixing, although a brief storage is 
found necessary, the following are the quantities of tar that are used : 

Gallons per Cubic Yard. 
With the coarse (1 inch to 2-inch gauge) material.. 8 
With intermediate (4-inch to 1-inch gauge) material 10 
With fine sifted stone (} inch gauge) material...... 12 


From a return supplied to me by the foreman of works, the author sub- 
mits the following statement giving the detail cost of the material. The 
stack of stone operated on for test contained 45 cubic yards, and the ac- 
tual cost in preparing that quantity is : 





Debit. 

45 cubic yards pit gravel at 3g, 6d.......... £717 6 
79 gallons tar and cartage at 2$d.per gallon 016 54 
234 pounds of pitch at 46s. 8d. per ton...... 0 4 105 
84 bushels of coke* at 9s. 4d. perchaldron. 1 1 94 
SO RE OF NINN... Ed Scissadcscceccce 08 0 
Wages in preparingand mixingstoneandtar 718 7 

£18 7 2% 


* Includes the coke consumed in the tar boiler. 
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Credit.—Actual product from the foregoing, 40 cubic yards of mix 
ture costing £18 7s. 24d., equal to 9s. 2d. per cubic yard. 

The life of this description of road may be taken at seven years ; 
the annual cost will work out at 7.7d. During this term it may 
become necessary to outlay certain small amounts in repairs, so as 
to maintain the surface smooth, whole, and impervious ; this, esti- 
mated at 2d. per yard per annum, will give a grand total of 9.7d. 
per super yard per annum. This rate for a good street pavement 
in urban districts, for heavy vehicular traffic of the ordinary sort—that 
is, excluding traction engine traffic, for which it is unsuited—is most 
moderate. Even with the ordinary macadam it is rather less ; and side 
by side with any of the improved harder pavements, wood, compressed 
asphalt, or sets on concrete beds, it is incomparably less costly. 








Setting Back Bulges in Furnaces. 
sedans 

A ‘Boiler Inspector,” writing in Engineering (London) says : The 
usual method of setting back bulges in furnaces is to apply a fire below, 
and then to force the fire by a blast led from a rivet fire bellows. After 
the bulge has been sufficiently heated the fire is withdrawn, and a jack 
applied to force back the bulges. This must be quickly done, or else 
the bulge will have cooled down so much that it cannot be forced back. 
In the limited room for working, it is always an awkward and un- 
pleasant job. In removing the fire it often gets spilled about, and the 
necessary packing to keep it up to the bulge has also to be cleared out 








of the furnace, and during the time this is being done the heated partis 
rapidly cooling. For reheating the fire has again to be packed up 
against the bulge, and the cycle of operations repeated till the furnace 
is sufficiently restored to shape. The whole of the work has invariably 
to be performed at the place where the boiler is worked, with what ap- 
pliances can be most conveniently found, often by workmen who have 
had no experience with this class of work. 

The writer designed the method shown on annexed sketch to get over 
some of the difficulties connected with this job, and he believes it is an 
improvement on the usual methods. The whole of the materials re- 
quired can generally be got, even in the most out of-the-way places, 
with little trouble. 

A wrought-iron pipe, about 1 inch diameter, is fitted to the bottom of 
a wrought iron bucket, as shown. The end which passes a short dis- 
tance through being plugged up, the upper part inside the bucket per 
forated by a slot or several holes, and the bucket lined with fireclay, a 
cross handle to steady the whole is clipped on near the other end of the 
pipe, that end being connected, preferably bya hose pipe, with the rivet 
fire bellows. The fire is kindled and got properly started before insert- 
ing in the furnace. A suitable crossbar with a notch in it is inserted 
in the furnace tube. The fire can be quickly placed in position under 
the bulge, and by grasping the cross handle and the end of the tube, 
can be quickly manipulated as required. It can be quickly withdrawn 
and laid down well back from the boiler front, so as to be out of the 
way, and the jack applied to the bulge with the minimum loss of time. 

A 15 to 20-ton hydraulic jack is the best to use. A small piece of }- 
inch or §-inch plate, heated to redness and bent to the circle of the fur- 
nace, should be put on the top of the jack to prevent it from cooling 
and marking the furnace plate: A larger plate, bent to the circle of 
the furnace, should be placed below the jack to distribute the stress. 
If any packing is required to bring the jack against the bulge, a single 
block of good hard wood of suitable thickness should be used. The 


bulge should be pressed back by the jack; at the same time a little 
judicious flogging on the water side will make it go back easier. 

After the furnace has been restored as near as practicable to original 
shape, the parts that have been set back should be heated to a dull red 
to remove any local stresses that may have been set up in the plates. 
As the fire can be easily shifted about to any desired part of the fur- 
nace, this can be easily done. 








Transformer Economy. 
i 


By Prof. WINDER ELWELL GOLDSBOROUGH. 


A great deal has been said and written about the static transformer 
of alternating currents, and yet we are only just beginning to under- 
stand this much discussed piece of apparatus. The manufacturers have 
made it and experimented with it, the theorists have experimented with 
it and disputed over it, the underwriters have disputed over it and en- 
dured it, and the central station men have endured it and made use of 
it to the great good and comfort of the public. No other piece of appa- 
ratus in the field of electrical engineering has been lauded higher or 
been the subject of greater abuse, and to all it has served a purpose. 

To-day the transformer occupies a higher position than ever before, 
and it grows in importance as each new development in the field of 
applied electricity points out a new department of usefulness for it. 

There has, however, been enough agitation lately on the part of 
manufacturers, in behalf of substituting new types of transformers for 
the old ones now in use, and of relegating the small transformer to the 
scrap heap, to cause the central station men, who are responsible for 
the successful operation of alternating current generating plants, some 
unrest. The foundations of many of these plants were laid before the 
time of skilled designers of electrical machinery, and at a period when 
the factory motto was ‘‘ cut andtry.”” As the public demands increased, 
the plants developed and expanded before the practical men were 
amenable to the ‘‘ theories,” and before the exact methods of the la- 
boratory had become the daily practice of the constructing engineer. 
Managers see that engineers are still making mistakes, and that faulty 
design is still a factor in electrical development, and when they call to 
mind the enormous sums of money that have been spent in this country 
on ill-advised improvements it is not to be wondered at that they 
hesitate. 

There is, however, a gradual change for the betier in the number of 
the yearly contributions to the records of our electrical societies, and as 
these records are the expression of the best thoughts of the men who 
have made America famous as the land of electricity, they may be 
taken as signs of the times in our department of engineering activity. 

We are constantly impressed with the fact that the refinements of 
exact scientific methods are being made the subject of everyday discus- 
sion, and that the more difficult problems of the technical side of the 
profession are being so well elucidated by our ‘“ practical theorists” 
that it is possible for all of us to enjoy a concrete appreciation of elec- 
trical science without an excessive expenditure of mental energy on the 
theoretical. 

We are coming to a time when exact methods will be the universal 
rule and when the reputation of having a high “‘ guessing factor” will 
no longer be a sufficient recommendation. 

These influences are noticeable in the improved electrical intelligence 
of our workmen, as well as of our station engineers, and I find that it 
extends even to the general public. Indeed, a careful record of the 
number of times that I am asked ‘“ how does the little trolley wheel 
push the car along ?”’ shows a yearly decrease of nearly 50 per cent. 

So we see that matters adjudged to be of slight importance a few 
years ago are being allotted their normal position. A fault is a fault 
at the present day, and is not often disregarded as ‘‘ too small to be ap- 
preciable.” The old saying that ‘if you take care of the pennies, the 
dollars will take care of themselves” applies just as well to electrical 
engineering as it does to other professions, and it is the ‘‘ pennies” 
that I am about to deal with. 

Our principal mrnufacturing companies freely advertise and guaran- 
tee the specific economic performance of which each and every one of 
the transformers that they place upon the market is capable. They 
severally advertise to supply us with transformers equaling in efficiency, 
regulation (and what not) any other transformer that can be found 
upon the market. 

The manufacturing companies are unanimous in their guarantees of 
high efficiency, low core losses, negligible aging and close regulation. 
If we can purchase transformers freely on these representations, with 





sufficient guarantee that the specifications advertised are strictly con- 
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formed to or improved upon, there is little to be desired on the part of 
the purchaser over and above what is offered. Any slight improve- 
ment that it shall be possible to make upon the best of the performances 
advertised by the competing factories will be forthcoming in conse- 
quence of the rivalries of trade, and the purchaser need only seek now 
for means of protecting himself against occasional faulty manufacture. 

When, therefore, we consider the perfection to which this type of 
apparatus has been brought, in its every detail, and in sizes varying in 
capacity from a fraction of 1 to over 800 kilowatts, we have cause for 
congratulation. 

If you have followed the design and manufacture of the commercial 
transformer, I think you will admit that at the present time the best of 
them are figured just about as close as is possible, and in fact we have 
almost reached the point beyond which any further advance in the 
direction of improved efficiency must be made by getting better insu- 
lating materials, requiring less space and giving this space to the iron 
and copper. 

With a view to investigating the present status of the transformer 
and the ability of transformer manufacturers to meet in all cases the 
exacting specifications which they have laid down for themselves, I 
have had a number of transformers of recent design tested in the Pur- 
due laboratories within the last year. The results of these tests are 
especially gratifying when gauged from the standpoint of our present 
commercial requirements, and to the specialist a detailed statement of 
the results would be interesting. In view of the fact, however, that 
the electrical literature of the day contains numerous matters of this 
kind I will not bore you with many figures, but rather discuss the re- 
sults in a general way. 

With but one exception the transformers tested have surpassed the 
requirements of the specifications laid down by Prof. Jackson in his 
excellent article on transformer testing, with which we are all familiar, 
and generally speaking they have conformed fairly close to the pub- 
lished guarantees of the companies submitting the transformers for 
test. To what extent this is true may be better appreciated if I cite one 
or two examples. 

A 2.5 kilowatt transformer was submitted for test that was guaran- 
teed to conform to or improve upon the following specifications: Core 
loss, 48 watts ; regulation, 2.1 per cent.; and full load efficiency, 96.1 
per cent. The test of this transformer gave: Core loss, 42.19 watts; 
regulation, 1.9 per cent.; full load efficiency, 96.2 per cent. 

The showing made by this transformer is good. The core loss is 5.81 
watts less than the stipulated value, and the efficiencies are in excess 
of the stipulated values. In this case the manufacturers more than 
substantiated their guarantee, and supplied a transformer that 1s a 
greater revenue producer than the specifications call for. If the core 
iron of this transformer can be relied upon as not materially increasing 
in its hysteretic loss with age, it is an easy matter to figure the money 
value of the excess economy that the transformer develops. 

Suppose, for instance, a contract should be made for 40 of these 
transformers at $30 each to meet an increase in a station load of 100 
kilowatts. On an all-day schedule these transformers would probably 
carry a commercial load equivalent to full load working for 5 hours. 
This assumption may seem to represent a better condition of service 
than is usually met with in practice, but it is an assumption that is 
fair to the manufacturer in considering the all-day efficiency. The 
transformers would therefore be working under no load for 6,935 hours 
and under full Joad for 1,825 hours per year, and under the conditions 
of the test would save 1,794 kilowatt hours to the station. If we figure 
the cost of producing this power at 2 cents per kilowatt hour, the sav- 
ing per.year would be $35.88 for the 40 transformers, or practically 3 
per cent. on the amount invested in the transformers. If this power 
were sold for 6 cents per kilowatt hour it would represent a net gain to 
the purchaser of 1,794 x .06 = $107.64 per year more than he had any 
right to expect under the contract specifications. 

Another 2.5 kilowatt transformer submitted for test is advertised by 
the makers to show a core loss of 57 watts, a quarter load efficiency of 
91 per cent., a full load efficiency of 96 per cent., a regulation of 2 per 
cent., and a no load current of .1 ampere. Under test it was found to 
have a core loss of 63.6 watts, a quarter load efficiency of 90 per cent., 
a full load efficiency of 94.8 per cent., a re@ulation of 3 per cent., and a 
no load current of .087 ampere. ' 

Suppose we estimate the economy of transformers of this type just as 
we did those of the type previously considered. The 40 transformers, 
working on the same schedule, would waste 4,014 kilowatt hours more 


Many engineers may claim that the cost of checking up the perform- 
ance of the transformers would more than eat up the saving effected by 
the smali margin that these results represent, and in many cases under 
the present organization this would doubtless be true, but if a well- 
advised stand was taken by the central station managers for mutual 
protection the result would be markedly beneficial. 

A percentage of the transformer output of each of the manufacturing 
firms could, for instance, be tested in some one place, where a record of 
the individual performance of all the transformers submitted for trial 
could be kept, and not only efficiency, but aging and insulation and 
temperature trials could be made at a merely nominal expense. 

But these examples do not cover the ground. I will cite two others. 
In the case of a 15-kilowatt oil insulated transformer, guaranteed to 
develop a quarter load efficiency of 96 per cent , a full load efficiency 
of 97.4 per cent. and to have a regulation of 1.77 per cent., the test 
showed a quarter load efficiency of 94.5 per cent., a full load efficiency 


Jof 96.1 per cent., and a regulation of 1.6 per cent. The core lossof this 


transformer, which operates at 60 cycles, is 186.6 watts, and the specifi- 
cations under which it was built require that the core loss should be 
about 150 watts. 

It would take seven of these to give an output of 100 kilowatts—and 
they would cost not less than $115 each. The seven transformers in 
this case would waste 3,855 kilowatt hours in a year, which represents 
a financial loss of $77 in one year over and above the loss to be ex- 
pected. This approximates 10 per cent. of the original cost of the trans- 
formers and is an item that cannot be neglected. If, on the other hand, 
this waste power could be sold at 6 cents per kilowatt hour, it would 
represent a part of the just return on theinvestment contemplated when 
the transformers were purchased, and would mean $221 to the com- 
pany. 

I do not claim that the figures which I present to you cover all the 
items of expense that enter into the installation of 100 kilowatts—in 
transformers. They do not, but they do represent a phase of the ques- 
tion that deserves more than passing attention at a time when competi- 
tion is becoming sharper and sharper. 

In what I have so far said I have not touched upon the matter of the 
aging of the transformer core iron. In cases where it is appreciable it 
only serves to aggravate the conditions and make the percentage loss 
greater. In the same way the cost of production and the selling price 
of the power both enter as important factors, as well as the cost of the 
transformers. All of these assumptions I have placed low and they 
should be regarded rather as pertinent examples of the conditions that 
exist in large plants. The small plants will be affected by influences of 
this character to a much greater extent. 

I do not wish to tire you with figures, but as I believe you will be in- 
terested in these comparisons of guaranteed and actual efficiencies, I 
wish to call your attention to one more case before leaving this matter. 
Not long ago a manufacturing company requested permissiou to send 
a 1-kilowatt transformer to the University laboratories for a special 
test, as the transformer was of a new type and highly efficient. There 
was no direct guarantee in this case, but the impression was given that 
the transformer would deve’op an efficiency equal to, if not exceeding, 
the efficiency of any other transformer of like capacity on the market. 
The results of our tests indicated a core loss of 178 watts, a full load 
efficiensy of 82.6, a quarter load efficiency of 62.4 and an all-day effici- 
ency of only 54.5 per cent. 

There are probably to-day a goodly number of the so called ‘‘ highly 
efficient” transformers eating up the profits of various of our lighting 
companies throughout the country, simply for the reason that in many 
cases business managers of electric light and power plants are not suffi- 
ciently alive to the importance of looking after the efficiency of the ap- 
paratus forming their equipments just as closely as they look after and 
check up every item of operating expense and maintenance that is ne- 
cessitated by the exigencies of the service. 

The use of transformers such as the one just referred to would be 
pitiable. It is fortunate that they do not grow to large proportions, but 
nevertheless they have a telling effect wherever they fall. 

As regards the aging of the modern transformer irons, I hold rather 
a conservative opinion at the present time. A great deal has undoubt- 
edly been accomplished within the last few years in the way of im- 
provement in this respect, and the modern transformers that are sup- 
plied to us for testing show a wonderful gain in efficiency, due both to 
the lower initial core losses and tothe diminished per cent. of these core 
losses with the aging of the iron. 


power than they should under the specifications advertised. At2cents| The general opinion seems to prevail at present to the effect that 





6.5 per cent. of the cost price of $1,200. 





per kilowatt hour the total money loss would be $80 per year, or over | aging is due directly to the reversal of the direction of the flow of the 


magnetic flux in, rather than to long continued heating of, the iron 
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forming the cores of transformers, and this opinion is also expressed in 
much of the printed matter that has come into my hands. 

In a lecture delivered by Prof. Fleming he said: ‘‘ It was also dis- 
covered, some time back, by Mr. W. Mordey that prolonged slow heat- 
ing of iron to only 60° C. or 90° C. has a marked effect on the hysteretic 
constant, and the result is often to increase this constant two or three 
times. The effect varies with the annealing of the iron, and in many 
cases the iron, which shows the least hysteretic constant at starting 
experiences the largest percentage increase of it on prolonged heating. 
This effect is called the magnetic aging of the iron. Owing to the 
enormous use of iron for transformer purposes this aging had now be- 
come a very important matter. 

‘The electrician lays no very great stress on the mechanical qual- 
ities, such as tensile strength, elasticity and so on, but he requires high 
permeability, small hysteretic constant and small aging ; and the iron 
and steel manufacturer has been able of late years to meet these new 
requests by producing steel of the necessary quality. Iron and steel 
can now be produced with a maximum permeability of 4,000 C. G. 8S. 
units, a hysteretic loss of about .15 watt pound per 100 cycles per 2,500 
flux density, and of non-aging quality. I do not mean to imply that 
all these qualities can be equally combined in the same sample, but that 
the iron or steel can be varied to suit the demand. 

** Steel can be produced with a higher permeability than wrought iron 
for large magnetic forces, and with a superior non-aging quality.” 

The fact seems to be well established that non-aging transformer iron 
is a commercial possibility, but the fact remains to be demonstrated 
practically that material of the necessary quality can be obtained in 
sufficiently large quantities to supply the demands that are being made 
upon the manufactories. 

Failure in this regard is not the fault of the builders of the trans 
formers, and I have reason to know that there are cases in which dis- 
quiet prevails in the minds of managers as to whether or not they are 
gettins what they are paying for. I know that the general claim is 
made that iron with an “‘ inappreciable aging effect” is used, and I do 
not wish to go on record as claiming that it is not used, but what I do 
wish to point out is that there are transformers being placed on the 
market to-day that do not contain non-agingiron. From a large trans- 
former company I have received notice that ‘‘at the present time we 
have not non-aging iron which will fulfill our specifications of core 
loss ; that which we have on hand will give 4 core loss of from 20 to 25 
per cent. greater than the amount stated in our specifications.” At the 
present time therefore it is needful to make just as careful tests for 
aging as for efficiency or for insulation, in spite of the fact that the 
former take a longer time and are therefore relatively more expensive 
to make. 

During the last three months six transformers of different types have 
been subjected to most caréfully conducted aging tests in our labor- 
atories. The completed report on these tests has come to me in the last 
few days and I can give you a resume of the results. 

The core losses of transformers A and B were high to begin with, the 
first being 72 watts and the latter 83 watts. The per cent. increase in 
the core loss of these two transformers does not, however, seem to be 
as great as the per cent. increase in the core losses of transformers C 
and D that are of more recent manufacture, and that showed initial 
core losses of 31.5 and 37 watts respectively. 

Transformers B and D are of 1.5 kilowatt capacity and transformers 
A and C of 2.5 kilowatt capacity. An increaseof from 5 to 10 per cent. 
is shown in all the transformers. 

To get an idea of what this means, suppose we consider the effect 
upon the economy of the 2.5 kilowatt transformers, considered in the 
second case discussed above of a 10 per cent. increase in the core loss. 
It will add $1.11 per year to the cost of operating each transformer at 2 
cents per kilowatt hour, or $44.40 for the total number. 

This represents an additional gain of 3.7 per cent. per year on the in- 
vestment in three months, or a possible percentage loss on the invest- 
ment of 14.8 per cent., after the first year, on the supposition of a 
uniform increase in the core loss. 

These figures are not startling in any way; they are too small for 
that, but they are matters of fact to be taken into consideration when 
making investments. The opinions that I am voicing regarding the 
aging of modern transformer irons are conservative, as I believe the 
transformers built to-day will show a marked improvement upon the 
performance of transformers built even as late as oneyearago. As far 
as the aging tests that we have made go to throw light upon the sub- 
ject, I am inclined to believe that the aging problem has as yet not been 
solved, as none of the transformers tested have met the requirements 
of the specifications under which they were submitted, and some have 





fallen very far short of it. All of the transformers tested were new 
except transformer A, which at the time these tests began had a core 
loss already increased to 18 per cent. above its initial value. ' Trans- 
former A was built about two years ago. 

The aging of transformer iron does not increase at a constant rate 
with the time. The rate of increase diminishes as the service continues, 
but the increase may goon indefinitely. Until the use of non aging 
iron becomes more generally possible than at present, it is probable that 
it will pay to replace the majority of the transformers placed on mar- 
ket by new ones every few years. 

It is our present intention to inaugurate next fall a series of one year 
aging tests under continuous full load conditions of a representative 
number of transformers that will be built during the present summer 
by the manufacturing companies who are interested in having these 
points thoroughly ventilated, and I trust to be able to publish a record 
of fine performance in this respect at the time of the completion of the 
tests. 

The correct insulation of transformers is another important point that 
should be considered by the central station manager. Like many of 
the problems with which we have to deal in the effort to make the 
transformer a commercial success, this one seems to be subject to a 
wide variety of opinion. The oil insulation of transformers has de- 
servedly come into great favor, and where care is taken in the selection 
of the oils used and in the proper design of the transformer case, high 
protection is secured. Oil insulation under all circumstances does not, 
however, secure to the purchaser the protection which he feels he is 
paying for. The claims that are usually made for the superiority of oil 
insulation, to wit, that it serves to preserve the insulation from oxida- 
tion, reinforces the resistance of the insulation to puncture, reinsulates 
punctures after the passage of the discharge and facilitates the diffusion 
of the energy liberated as heat in the core and the coils, can in general 
be readily substantiated. 

My experience, however, is that these statements must be regarded as 
having only a relative bearing upon the subject. Under certain cir- 
cumstances the insulating value of an oil will be very materially im- 
paired. Weare told that transformers will last indefinitely when insu- 
lated with oil, whereas without oil the insulation will be so deteriorated 
after five or ten years that the transformers should be replaced, and it 
may therefore be a matter of surprise that the insulating qualities of 
the oil itself are ever seriously diminished. As a matter of fact experi- 
ment shows that the insulating properties of the oil commonly used in 
transformers areincreased as their temperatures are raised up to about 
110° C., and that if allowed to cool they will not lose heir augmented 
power of resisting a disruptive discharge. This much might be said in 
favor of oil insulation, in view of this two or threefold gain in insulating 
power, were it not for the fact that a continued heating of the oil for 
any considerable length of time changes the oil to such an extent that 
on being cooled its breakdown value will be only about one-fifth of its 
original value. And therefore an oil insulated transformer that will 
stand an insulation test of 10,000 volts when new, may break down 
under a pressure of 2,000 volts after having been in continuous service 
for a considerable time. Conditions such as will produce a result of 
this character are not likely to occur in the case of modern transform- 
ers, as the increase in the temperature of even the poorest transformers 
rarely exceeds 70°C. I have, however, met with cases in which exces- 
sive heating has resulted when the transformers were kept continuously 
in service, and I have also in mind a case in which a good modern 
transformer was so situated above a tin roof and in a position where it 
was protected from any breeze that might be stirring, that, when the 
sun played upon it, its temperature reached perfectly distressing values. 

What I have said will serve as a hint of how not to handle a trans- 
former, and the importance of selecting proper places for the location 
of transformers. 

If you will look carefully into the matter you will find that not all 
of the burnouis are due to faulty construction on the part of the manu- 
facturer. It is my experience that the contractor has been in fault in 
a fair proportion of the cases in which the transformer and service in- 
stallation has suffered. 

For all commercial purposes the best oils will be found to give thor- 
oughly satisfactory results and retain their insulating properties unim- 
paired so long as the maximum temperature of the oil does not exceed 
60° or 70°C. In making a station test of a transformer, if the rise in 
the temperature of the windings, as measured by the increase of resist- 
ance method, does not exceed 50°C. after a 10 hours’ run at full load, 
the transformer may be passed as satisfactory in this respect. 

In connection with oil insulation it must be remembered that its effi- 
ciency as an insulating medium is impaired by discharges in the oil. 
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One of the foremost claims made in behalf of oil insulation is that it| 
will flow in and fill up arupture in the insulation of the coils. Every 
electric discharge that takes place through the oil, however, disinteg- 
rates and breaks up the nornal structure of the oil, and causes carbon 
and other conducting compounds to form. These will rapidly multiply 
if the discharges are at all frequent, and will destroy the insulating 
properties of the oil. 

As a case in point, and I presume you may know of other similarin- 
stances, I want to call your attention to a very good example of what 
good practice vs. bad practice will accomplish. 

There is a city in the West in which the conditions under which elec- 
tricity is supplied for incandescent lighting are somewhat unusual. 
There are two companies interested in the business, and both employ 
the alternating current converter system of distribution. The plant 
that is operated by the older company was installed about six years ago 
and its equipment has grown slowly from year to year as business ex- 
panded. Its development has followed the waves of evolution modify- 
ing electric lighting practice within this period with a lag factor ap 
proximating 90°. The plant has some strictly modern machinery, but 
much of the line equipment is old. A number of its transformers have 
been burnt out on account of defective insulation, some have been 
burnt out by lightning and some have shown their efficiency by getting 
so hot when switched in on an all day schedule, under light load, that 
the ‘‘ oil used to insulate them boiled up and over and ran down the 
outsides of the cases.” 

It is needless to say that in the latter type of transformer the hyster- 
etic losses were considerable ; the transformers were, however, manu- 
factured by a firm of high commercial standing. 

The lines of the old company are not protected by lightning arresters, 
except where they enter the station, and the secondaries are not 
grounded. 

The new company has been in operation two years and its plant is 
thoroughly up to date and highly efficient. Oil-insulated transformers 
of from 80 to 200 lights’ capacity are used, and are kept in continuous 
service. The transformers are of modern design and stand an insula- 
tion test of 7,000 volis, without oil. The lines of the new company run 
over those of the old company and are protected about every 1,500 feet 
by lightning arresters. None of the secondaries of these transformers 
are, however, grounded, and magnetic shields are not used. The new 
company has never experienced any trouble from burnouts of any 
kind, although its lines are very much exposed. In a very violent 
electric storm which occured some time since, in which the service of 
the old company suffered in consequence of transformer burnouts, the 
service of the new company was not interfered with in any way, al 
though lightning struck its lines several times. 

There has been a great deal of interest expressed recently in the effort 
to formulate a definite set of specifications covering the construction 
and insulation of transformers, with the end in view of decreasing the 
fire hazard and supplying the necessary protection from loss of life and 
property to both the producer and consumer of electrical energy. 

In a letter that I have lately received from a gentleman who is much 
interested in the success of this project, he says that after corresponding 
with a number of makers, engineers and lighting companies to obtain 
suggestions as to the remedies for the troubles arising from crosses, 
lightning, insulation, break-downs, etc., the results were very unsatis 
factory, as there seemed to be a vast difference of opinion. 

I have read a great many articles for and against the use of earthing 
devices, grounded shields and grounded secondaries, but I am yet to be 
convinced that the prominent American practice of high insulation re- 
sistance to a disruptive discharge and a plentiful use of well-grounded 
short air-gap lightning arresters, does not give a sufficiently good pro- 
tection. | 

As I have already remarked, the number of modern transformers 
that are reported as burning out is relatively very small. By far the 
greater portion of the troubles arise from crosses between the high and 
the low potential circuits, and in such cases the loss must be attributed 
to faulty installation and not to any imperfection in the transformer. 

An oil insulated transformer for use on 2,500-volt primary circuits, 
or less, having a maximum temperature «t full load not exceeding 65° 
C. and designed to stand aninsulation test without oil of 750 volts for 
five minutes, and a prolonged test of 10,000 volts with oil, will be in 
slight danger from lightning discharges if protected within a distance 
of 500 feet by a properly installed lightning arrester. 

A transformer should also be able to stand a double primary poten- 
tial test for 5 minutes, and the insulation test should be made between 
the coils and between each coil and the core. 


age circuits these considerations do not apply, nor should this paper be 
considered as dealing with this class of alternating apparatus, which 
has come to form a department by itself. 

In considering the economy of transformers, the problem before us 
is not so much a discussion of their efficiency as a converter of electri- 
cal energy, as it is a discussion of this efficiency in connection with the 
numerous extraneous causes that tend to make the transformer a 
menace to life and property. 

To my mind a great deal would be gained if an understanding could 
be brought about between the makers and purchasers of transformers 
that would result in a uniform practice in the several departments of 
transformer design. The manufacturers would work to better advan- 
tage by having definite specifications to work to, and the way would be 
open for a bonus or forfeit in equitable proportion to an excess of or 
shortage in the economy of the product. The fad at present tends to- 
ward over-protection. It is bad practice to run to extremesin any de- 
partment of engineering, and too much protection may turn out to be 
just as costly as too little. 








On the Yttric Earths Contained in the Monazite Sands. 
8 
By M. O. BoupovuarD, in Comptes Rendus. 

In a previous paper (Comptes Rendus, cxxii., p. 697), in collabora- 
tion with the late M. Schutzenberger, I predicted the possible existence 
of a new earth precipitable by oxalic acid, not giving an insoluble 
double sulphate with the alkaline sulphates, and of which the atomic 
weight should be about 102. This was only a first indication, and 
it is the results I have since obtained that I now have the honor of 
presenting to the Academy.’ 

A. I mixed the oxides of which the atomic weights of the correspond- 
ing metals were 102.2, 102.45, 102.6, 103 and 102.4, and dissolved them 
in nitric acid. The nitrate was transformed into sulphate, and, after 
the addition of sulphate of potassium to remove the earths of the ceri- 
um group (Comptes Rendus, cxxvi., p. 900), the yttric earths were pre- 
cipitated with ammonia. The hydrates after being washed, to get rid 
of all traces of alkali, were dissolved in nitric acid. This nitrate was 
submitted to fractional fusion at 325° : 


BaP GONE, i iiecwce.. 0.0K 103.0 atomic weight. 
Mother liquors ............. 97.7 * 


The oxide 103, transformed into nitrate and submitted to a fresh 
fusion, gave : 


ee eeeee 109.5 atomic weight. 
Mother liquors.............. 100.6 oe 


Finally, the mother liquor 97.7, by an analogous fractionation, 


gave : 
SN 5c cdc ceie cep aee 98.7 atomic weight 


Mother liquors.............. 97.5 - 


B. In this second series I mixed different oxides, the atomic weights 
of the corresponding metals varying from 95.1 to 99.1 (the greater part 
gave figures varying from 98.2 to 99.1). I then applied the above men- 
tioned treatment to this mixture, and the yttria earths thus obtained 
were dissolved in nitric acid. The nitrate was submitted to a fractional 
fusion at 325°, which gave: 


Sub-nitrate, No. 1.......... 103.6 atomic weight. 
Sub-nitrate, No. 2.......... 97.5 “ 
Mother liquors...........+.-. 96.7 s 


The sub-nitrate No. 1, submitted to a fresh fusion, was divided into 
two portions : 
Sub-nitrate, No. 1.......... 108.5 atomic weight. 
Mother liquors ............. 98.5 


C. I then mixed all the oxides of which the automic weights of the 
corresponding metals varied from 96 to 112. I collected about 70 grms. 
of this mixture. 

After having eliminated the earths of the ceric group by sulphate of 
potassium, the unprecipitated oxides were dissolved in nitric acid, and 
hyposulphite of soda was added to the neutral solution of the nitrate. 
A precipitate was formed ; the reaction is quicker when the solution is 
warmed than in the cold. The precipitate is collected on a filter and 
washed. In the clear solution the excess of alkaline hyposulphite is 
removed, and the unprecipitated eafths are brought to the state of oxa- 
lates. I thus obtained 45 grms. of earths precipitable by hyposulphite 
of sodium, and 25 grms. of earths which were not so precipitable. I 
am now studying these two fractions. This property of hyposulphite 
of soda seems to me to be so much the more interesting as Fresenius, in 








In the case of transformers to be used exclusively on very high volt- 
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his “‘ Traité de Chemie Qualitative” (eighth French edition, p. 134), 
states that the salts of yttrium are not precipitated by hyposulphite of 
soda. 

The yttric oxides examined in the above three series give almost 
colorless solutions, of which the absorption spectrum is very feeble ; it 
is characterized by the following wave lengths : 


OOD. «ssc a sscn kn cee Very faint (erbium.) 
PAP PHOOO, occ nbatens oabne “ (holmium.) 
RS Souk eaes 4 atbaes sae ” (holmium.) 
BROWER. . ccc ccneccccaceune Faint (erbium.) 


The solutions examined under a thickness of 4 c.m. were saturated ; 
the earth was in the state of sulphate. 

If we now compare the results obtained in the first twoseries, we ob- 
serve that the minimum atomic weight reached is 96.7, and that the 
other numbers obtained are in the neighborhood of 97.5. We are far 
from the atomic weight of yttrium, which is 89.5. 

M. Drossbach (Berichte, vol. xxix., No. 15, p. 2452 ; Moniteur Ques- 
neville, May, 1897, p. 351), in examining a monazite, announced the 
probable existence of an earth with an atomic weight of about 100. He 
is of the opinion that there is therein a new series of earths in the pro- 
portion about 20 to 30 per eent. 

MM. Urbain and Budichowski (Comptes Rendus, cxxiv., p. 618, and 
exxvi., p. 835), in fractionating the acetyl-acetonates of the yttric 
earths, and M. Urbain in examining the ethylsulphates, reached alow 
limit of fractions which could no longer be split up—a limit which did 
not go below 95. 

These results—later than those of M. Schutzenberger and myself, who 
predicted them—now confirm what we anticipated. 

Ought we, from this collection of facts, to conclude that the presence 
of a new earth is proved ? or have we only to deal with a mixture of 
yttria and of an earth with a higher atomic weight? According to this 
hypothesis, it is necessary to admit of a mixture of more than 90 parts 
of yttria to 10 of erbia (average atomic weight 97.6), or of ytterbia 
(average atomic weight 98.2), or of terbia (average atomic weight 95.7.) 

Nordenskiold (Comptes Rendus, ciii., p. 795), in 1886, obtained an 
oxide with a constant atomic weight of 107, which he called oxide of 
gadolinium ; he thought that he was authorized to admit that oxide of 
gadolinium, although not an oxide of a simple body, but a mixture of 
three isomorphous bodies, even when obtained from minerals altogether 
different and found in localities very far apart from one another, pos- 
sesses a constant atomic weight. Is the oxide with the atomic weight 
97 an oxide of the same kind ? 

On the other hand, it is permissible to suppose the existence of a new 
element very near yttrium? This hypothesis is not untenable ; it is 
sufficient to recall the discussion between M. Lecogq de Boisbaudran and 
Sir William Crookes (Comptes Rendus, cviii., p. 165) on the nature of 
yttrium. 

Sir William Crookes called yttria a mixture of earths endowed with 
varied fluorescence, and of which the elements formed a family of 
bodies very close together,—species of yttriums, with atomic weights 
oscillating round about 89; in any case these different yttrias gave the 
same spark spectra. 

M. Lecoq de Boisbaudran called yttria the non-fluorescent earth 
(which we may suppose to be simple or complex) producing the well- 
known spectrum, and of which the atomic weight is 89. 

To sum up, the process of fractionations (sulphates, nitrates, acetyla- 
cetonates, ethyl-sulphates) gives a low limit beyond which no further 
splitting up takes place ; this limit is round about 96. 

Is this limit only apparent? This is a point which researches I am 
now actually engaged on may perhaps elucidate. 
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COMMUNICATED By Norton H. Humpurys. 


SALISBURY, ENGLAND, July 10th, 1898. 


The June Meetings.—Temperature of Gas Measurement.— Acetylene. 
—Sale of Residuals.—Tar for Roadways. 

The meetings of the Institution of Gas Engineers, and of the Gas Tu- 
stitute, have been held, and the anticipations expressed in discussing 
the preliminary notices last month have been f ully realized, the whole 
passing off smoothly and harmoniously. Taking the Institution first, 
the report of a special Committee on Standards of Light, and the Tem- 
perature of Gas Measurement, was a very important item. The ques 
tion of a standard of light, which was also the subject of a paper, is a 








matter of academic rather than of practical interest. There is a book 
published, called ‘‘ Every man his own lawyer,” by the general public, 
and ‘‘ Every fool his own client,” by the legal fraternity ; and follow- 
ing the example thus indicated, every gas consumer is toa certain extent 
his own photometrist, and forms his own opinion about the quality of 
the gas with which he is supplied, with very little respect for the report 
of the Official Examiner. So the all round manager of a medium 
sized gas undertaking, as a rule, prefers to direct his attention to ques- 
tions having a more direct bearing on the problem of how to turn outa 
good article at the lowest possible cost, rather than to niceties involving 
fractions per cent. in measuring, and which are as likely to lead up to 
a definite general agreement, as the discussions of certain learned theo- 
logians. But the effect of temperature in gas measurement is a matter 
of general interest to all concerned in the supply or the consumption 
of gas. Hitherto it has been usual to assume that, for any place with- 
in the boundaries of England, the act of correcting the indications of the 
gas works station meter to 60° F., was a kind of double barrelled adjust- 
ment that not only reduced the readings to one level basis, available 
for comparison with the results obtainable at other places, but also 
secured a close approximation to the mean temperature under which 
the gas was measured at the consumers’ meters, and thus practically 
eliminated any errors due to differences of temperature from the ‘ un- 
accounted for” gas account. Evidently the basis for comparison may 
be 60°, 65°, 70° or anything else, assuming that all complex mixtures of 
gases, or gases and vapors, observe the same regularity in the matter of 
expansion and contraction according to temperature, that is experienced 
with hydrogen and other simple gases. This I havesometimes been in- 
clined to doubt, on account of results obtained when corrections cover- 
ing a margin of 40° or 50° have to be made. To any inclined to verify 
this, I would recommend a simple laboratory experiment as follows : 
On the coldest day available in winter, put out all stoves, etc.,and 
open windows so as to reduce the temperature to the outside degree, say 
30° F. Make a laboratory test of a sample of coal under these condi- 
tions. Having completed it and measured the gas, close up all win- 
dows, etc., and drive the warming apparatus to the fullest possible ex- 
tent, so as to get something like a summer temperature, say 80°. Make 
a second test under these conditions and compare the volume obtained 
in the first test with that of the second, after making the usual correc- 
tions for temperature. According to theory they should be equal. 
However this may be, it is obvious that the less the extent of the correc- 
tion the better. But as regards the idea that 60° is a fair mean selling 
temperature, the researches of the Committee, which include a lengthy 
series of observations taken on the premises of consumers, upon all sorts 
and conditions of meters and of consumption, show that the selling 
temperature is more like 50°, while the mean atmospheric temperature 
is several degrees below 60°. But daily readings of the thermometer do 
not fairly represent the case, unless an equal quantity of gas is taken 
each day, which is not at all likely to be the case. If the readings of 
the thermometer, instead of being based upon equal intervals of time, 
could be based upon even quantities of gas, being read at every 10,000 
cubic feet, or other convenient unit, the mean would be considerably 
lower, and it would be the actual average selling temperature. This 
cannot be secured by time readings, under the usual circumstances of 
a December consumption about three times that of a July. Space does 
not admit of further reference to the proceedings of the Institution, but 
before leaving this subject I must make a note of the highly favorable 
opinions expressed about the inclined retort system by those who have 
adopted it. 

The most attractive feature in the Gas Institute Proceedings was the 
lecture by Prof. Vivian B. Lewes on the modern developments of acety- 
lene. Atatime when extravagant claims are put forth on behalf of 
this gas, to the effect that, light for light, it is as cheap as coal gas at cur- 
rent prices, the figures quoted in the course of the lecture are worthy of 
careful attention. The Professor takes the actual present cost of cal- 
cium carbide at £16 per ton free on rail at the factory, to which must 
be added the cost of carriage to the place where it is to be used, and adds 
that the prospects of a reduction in this figure, by the aid of improve- 
ments in working, etc., are ‘‘ not very hopeful.” Taking a production 
uf 11,000 cubic feet per ton, and assuming that the residual lime is of 
sufficient value to counterbalance the cost of labor, wear and tear of 
generator and other incidental expenses, the cost of the gas would come 
out somewhere bet ween 30s. and 40s. per 1,000 cubic feet, or about twelve 
times the cost of ordinary gas. Although aceiylene is valued at 240 
candles, the Professor states that in practice it is oaly 175, or 35 candles 
per cubic foot. Evidently the advocates of acetylene suffer from the 
same mental aberation that is a common affliction amougs! electrical 
engineers, and which takes the form of supposing that the only appli- 
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ance available for gas consumers who use it as a source of artificial 
light, is a rusty and badly gone iron burner. At the present time most 
gas engineers can exhibit in theirshow rooms more than one appliance 
for obtaining a duty equal to three-fourths that of acetylene. This 
brings the relative value as 4 to 3, and the relative cost as 9 tol. But 
there are out-of-the-way places where a supply of coal gas is not avail- 
able, and purposes for which a very high quality gas offers special ad- 
vantages. So acetylene is being used tosome extent, although it cannot 
get within reasonable limits of competition with coal gas. Referring to 
the use of compressed gas for railway carriages, Prof. Lewes showed 
that a mixture of 20 per cent. of acetylene with oil gas, was more profit- 
able and convenient for use than oil gas alone. In this case the costs 
of compression and transit depend on the bulk of the gas and not on its 
quality, and, therefore, the richer the gas the less will be the cost of 
handling it. In concluding, he dealt with the properties of acetylene 
as an enricher of non-luminous or of poor gises. It was known to be 
practically valueless as applied to blue water gas, but this defect was 
greatly ameliorated by the presence of methane in the diluent. He de- 
scribed a process of the water gas type, in which vapors of petroleum 
were sprayed in with the steam, with the result that in place of the 
usual half and half of hydrogen and carbonic oxide, it yielded a gas 
composed of 45 per cent. hydrogen, 15 per cent. carbonic oxide and 30 
per cent. methane. This gas possessed a very low illuminating value, 
but the addition of 5 per cent. of acetylene would bring it up to 18 or 20 
candle power. In places where oil was cheap a mixture of this sort 
might prove to be the gas of the future, and a useful substitute for ordi- 
nary coal gas. As in the case of the ‘‘ Institution,” I must postpone a 
few remarks on some of the papers read to a future occasion. 

In view of the attention that has been directed to the sale of tar and 
ammoniacal liquor, a few particulars of the attempts made in England 
in the way of securing better prices will probably be acceptable. As 
regards tar, the figure at present offered by distillers is so small as 
scarcely to cover the costs of conveyance for distances over 50 miles, 
and my own practice has been to sell preferably to makers of tar pave- 
ment, rather than to distillers. I have also mixed a fair quantity of 
tar pavement on the works, and laid the same on customers’ premises 
at an inclusive charge. A fair business should be available in this 
line in any advancing town where there is a fair amount of building 
going on in the suburbs. But the worst of this class of trade is that it 
is only a summer trade, and unless the tar well is large enough to store 
the winter’s make, there is the difficulty of finding an outlet for tar 
in January or February. I notice thata combination of 16 neighbor- 
ing gas companies has been promoted in the Midlands, under the title 
of the ‘‘ Derby and District Residual Products Committee,” and is in- 
viting tenders for 1,300 tons of tar and a similar quantity of liquor. 
Then there is the Sulphate of Ammonia Committee, which has just 
issued the report of its first year’s working. This covers the details of 
an expenditure of £2,684, raised by a levy of 6d. per ton of sulphate 
sold by the members, and which appears to represent over one-half of 
the total normal production. £300 have gone for management, £547 for 
advertising, and the remainder for pamphlets, prizes, etc. The Com 
mittee have decided on a similar levy for this year, to enable them to 
continue the work. I am a believer in combined action to the extent 
of regarding it as a useful auxiliary and support to the personal efforts 
that should be exerted by every maker of tar or liquor. But it is a 
mistake to suppose that the Association is a sort of penny-in-the-slot 
automatic machine, and that all responsibility is shelved and com 
pounded for by the payment of a subscription. ‘Put in your money 
and the figure will work” may be true as regards ingeniously con- 
structed toys, but is not so in the case of any trade association. 

The attention of all who desire to find a new outlet for tar may be 
directed to a paper read at the recent meeting of the Association of 
Municipal and County Engineers, held at Edinburgh, by Mr. Camp- 
bell, the City Surveyor of Canterbury, on the use of tarred macadam 
for roadways. It is stated to be inexpensive, non-absorbent, smooth 
and noiseless, clean in itself and easily kept clean. Yet although tar- 
red gravel or limestone footwalks are to be met with in every town, 
tarred macadam hes found very little favor. The reason of this is 
stated to be that although the mixing and laying appear very simple 
matters, the whole pruceeding bristles with delicate detail if it is to be a 
success. The stone rust be heated before the tar is applied, not merely 
to dry it and drive out moisture, but to enable it to take the tar prop- 
erly. This it will do if just so warm that it can be held comfortably in 
the hand. If too hot, the cohesive power of the tar will be destroyed, 
and if too cold the tar will go on too thickly and be liable to soften 
under a hot sun. The 2-inch stone will be disintegrated to some extent 


sifted through 1-inch and }4-inch gauges, thus yielding three sizes of 
material—viz., over l-inch for the bottom, over }4-inch for the inter- 
mediate, and under 4-inch forthe top-dressing. These should be laid 
3 to 4 inches thick of the bottom, about }-inch of the intermediate, and 
the top-dressing as thin as possible, merely enough to fill up interstices. 
A dressing of fine granite or limestone siftings is added, and traffic at 
once allowed. Each layer is rolled separately with a 10-ton steam rol- 
ler, and the work should only be done in the summer, and preferably 
in hot, sunny weather. In preparing the road, the old surface is re- 
moved to a depth of 8 inches, and re-made with a 4-inch thickness of 
hard, dry, broken stone, rolled smooth and finished to the camber of 
the road. The mixture must be quite fresh when laid and all traffic 
must be stopped during the work. Ordinary gas works tar must be 
quite freed from water and light oils before being used by boiling for 
three or four hours, the exact time being varied according to the qual- 
ity of the tar. The total cost will be about 9s. per cubic yard. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
SUPERINTENDENT DOLE, of the Bangor (Me.) Gas Company, has about 
completed the placing of a new main, through Second street to Union 
street. This branch will enable him to distribute gas throughout the 
town with much greater satisfaction to the consumers and to the Com- 
pany, than under the single works’ outlet heretofore depended upon. 








Mr. GrorGce B. Epaar, Secretary and Treasurer of the Coshocton 
(Ohio) Light, Fuel and Power Company, has been quite active this 
season in directing many improvements on the Company’s generating 
plant. Important betterments have also been made on thedistributing 
system, quite a stretch of the original leading main having been sup- 
planted by pipe of larger size, the substitution, of course, involving the 
replacing of all the service pipes along the changed line. The Com- 
pany’s business during the past year has shown that increase which 
results from a go-ahead management trying its best to fit itself to meet 
the needs of a rapidly growing district. The Company’s annual elec- 
tion resulted in the naming of the following officers : Directors, Hous- 
ton Hay, John C. Fisher, Geo. A. Hay, Frank E. Pomerene and Geo. 
B. Edgar ; President, Houston Hay ; Vice-President, John C. Fisher ; 
Secy. and Treas., Geo. B. Edgar. 





THe New Amsterdam (N.Y.) Gas Company has authorized the United 
Gas Improvement Company to construct, at the former’s East River 
station, a set of standard, double-superheater Lowe water gas apparatus, 
the daily capacity of which installation is put at 4,000,000 cubic feet. 





Mr. H. Fisher ELDREDGE has been elected President of the Ports- 
mouth (N. H.) Gas and Electric Light Company, vice the late Mr. 
Marcellus Eldredge. The Hon. Calvin Page was named to the Direc- 
torate. A dividend of 2 per cent. on the Company’s capital is payable 
on demand. 





THE Otto gas engines (two in number, of 110-horse power each) re- 
cently installed in the works of the Stockton (Cal.) Gas and Electric 
Company, are replying satisfactorily to every power question that is 
asked of them. 





AN application has been made to put the plant and properties of the 
Menominee (Mich.) Gas Light and Fuel Company in the control of a 
receiver. The case was considered over a fortnight ago, but we have 
not been informed as to the decree of the court respecting it. 





Mr. Henry B. Leaca, Superintendent and ‘“ bow anchor” of the 
Taunton (Mass.) Gas Light Company, seems to be keeping the Taunton 
gas vessel well abreast of the tide of the day ; and our prediction in this 
regard may not be successfully denied. About mid-July the Company 
held its annual meeting, and when the votes were counted it was found 
that the old management had been unanimously elected to succeed 
itself. The Directors signalized their retention in office by voting to 
reduce the selling rates in this proportion : Ordinary consumers (those 
using less than 125,000 cubic feet per quarter, to pay $1.30 per 1,000 
cubic feet ; extraordinary consumers to be entitled to their supply at 
$1.20 per 1,000. Mr. Leach is alsé"Gonsidering plans for the construc- 
tion of anew wharf, ete. The named rate concession is to date from 
Oct. 1. 


Tue Saratoga (N. Y.) Gas, Electric Light and Power Company has 
declared a dividend of 24 per cent. on its preferred stock, payable to- 
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Tue Delaware County Gas Company, of Chester county, Pa., has 
moved into its new and well arranged offices, 517 Market street, Ches- 
ter. General Manager Callanan has provided a goodly stock of gas 
ranges, etc., which can be inspected at any time during the working 
days of the week, and also on the evenings of Monday, Friday and 
Saturday. Mr. Callanan also proposes to encourage the introduction 
of automatic meters. 





THe United Gas Improvement Company has purchased the plot at 
the corner of Broad and Tasker streets, Philadelphia. It is presumed 
the intention of the purchaser is to convert the building (it was for- 
merly the residence of Mr. G. H. Smith) now on the plot into a branch 
office for the better convenience of its customers. 





AT the annual meeting of the Waterloo and Seneca Falls (N. Y.) 
Gas Light Company the following officers were chosen : Directors, R. 
J. Dobson, P. W. Bailey, Fred. Maier, Jr., Edward Miller and A. W. 
Massey ; President, Fred. Maier, Jr.; Secretary, Treasurer and Gen- 
eral Manager, R. J. Dobson. 





Rumor has it that, in the rearrangement of the gas interests of 
Buffalo, N. Y., Mr. E. H. Jenkins will be appointed General Manager 
of the succeeding Company. 





Tue Gas Light Company of the City of New Brunswick, N. J., has 
contracted with the United Gas Improvement Company to install its 
modern standard, double superheater Lowe water gas apparatus up to 
a daily capacity of 400,000 cubic feet. The Company will also add 
new purifiers and a new station meter, and will change the works over 
to the relief holder system. 





THE Newark (N.J.) News, of July 22d said : ‘‘ The Board of Directors 
of the Newark Gas Company has ratified the sale of stock held by the 
Trustees, at the rate and according to the terms agreed upon by the 
Trustees and the purchasing syndicate last Monday. The formal trans- 
fer of the ‘trusteed’ stock will not be made prior to November 15, 
and after that date it is expected the new owners will assume con- 
trol. As already stated, $25,000 of the purchase price has been paid, 
$250,000 will be paid August ist, and the balance on or before the date 
fixed for the close of the transaction. It appears that only the ‘trus- 
teed’ stock will be paid for at the rate of $310 per share, for that will 
give the new owners complete control of the Company, with power to 
increase its capital stock, and do anything else they may feel disposed 
to do with the property. Some of the Directors say the holders of stock 
which was not ‘trusteed,’ will have an opportunity to sell at $310, if 
inclined to do so. From another source it was learned that those stock- 
holders have been offered cash at the rate of $310 for half their stock, 
but no more. It is also hinted that the syndicate is desirous of paying 
for the ‘ trusteed’ stock on a basis of half cash and half bonds of anew 
issue. If the syndicate is able to secure the stock on that basis its actual 
cash outlay for the control of the property will be only $1,550,000, and 
it is intimated in financial circles that the syndicate may experience 
difficulty in securing even that amount of cash.” 





Tue plant of the Palmyra (N. Y.) Gas Light Company has been 
overhauled. The managemeut proposes to increase the output on fuel 
account, if liberal terms can bring about such a result in Palmyra. 





At the annual meeting of the Greenfield (Mass.) Gas Company semi- 
annual dividends of $1.50 per share on the preferred and $1 per share 
for the common stocks, were declared. The annual reports showed a 
satisfactory business, and that considerable mainlaying had been done. 
The officers elected were : Directors, J. D. Safford, Dana Malone, W. 
N. Washburn, W. A. Forbes, and F. A. Pond; President, J. D. Saf- 
ford ; Treasurer, A. R. Willard ; Clerk, William 8. Allen. 





A CORRESPONDENT in Denver, Col., writing under date of July 21st, 
forwards the following : “‘ The annual meeting of the Colorado Springs 
Gas and Electric Company was held yesterday morning. The annual 
reports showed a very satisfactory condition of affairs. The Company 
has done much in the way of mainlaying during the last few months 
to keep up with the demands for gas in the newer sections of the city. 
The present Company took possession of the works about four years 
ago, and since that time it has been busily engaged in improving its 
works and extending the main systems. The extensions on latter ac- 


count have been in all directions in Colorado Springs and also into 





Colorado City. The business in Colorado City advanced so rapidly 
that the Company was obliged to lay a new main to that place (it was 
through Washington avenue), which line was completed a few weeks 
ago. During May, June and July the Company finished the laying 
of something over 3 miles of mains. The use of gas for cooking pur- 
poses has found great favor in Colorado Springs, and the Welsbach 
burner is likewise a mighty agent for spreading the use of gas for light- 
ing. The Directors (all residents of Colorado Springs) elected were : 
Irving Howbert, J. F. Humphrey, F. H. Morley, J. A. Hayes, W. P. 
Bonbright, R. J. Bolles and W. P. Copeland.—s.” 








THE United Gas Improvement Company has been authorized by the 
Pittsfield (Mass.) Coal Gas Company to build for it a second set of 6 ft. 
standard, double superheater Lowe water gas apparatus. The exten- 
sion to the plant shows how rapidly the Pittsfield Company’s business 
is increasing. 





Tue Spartanburg (S. C.) Gas, Electric Light and Street Railway 
Company has been incorporated to take over the gas, electric light and 
street railroad properties of Spartanburg, and to operate the same on 
joint account. The incorporators are Messrs. Elliot Norton, William 
E. Lown, George G. Day and Albert Leszynsky, all of New York city. 
The concern is capitalized in $200,000. 





THE special election held last month in Washington, Iowa, for the 
purpose of determining whether or not a franchise should be granted 
to the projectors of a Company forthe manufacture and distribution of 
gas in that place, resulted in a good majority in favor of the prop- 
osition. 





Mr. WILpER F. LAWRENCE has assumed the Superintendency of the 
Trenton (N. J.) Gas Light Company. The Company has secured new 
and suitable office quarters in a building on South Warren street, below 
State street. 





At the annual meeting of the Attleboro (Mass.) Gas Light Company 
the officers chosen were: Directors, William J. Luther, James E. 
Blake, Homer M. Daggett, Jr., Geo. A. Dean, Albert W. Sturdy and 
John R. Bronson; President, George A. Dean; Vice-President, 
Everett S. Capron ; Secretary and Treasurer, A. W. Sturdy. 





Unper the clever management of Mr. A. M. Voorhis the trade of the 
Nyack (N. Y.) Gas Light and Fuel Company steadily increases. Many 
extensions to the Company’s plant are underway, not the least impor- 
tant of which is a new holder, rated to retain about 100,000 cubic feet. 
The Kerr-Murray Manufacturing Company is erecting the vessel, and 
the understanding is that it will be completed about September ist. 
The Nyack Company had to secure a site in which to place the holder, 
and Manager Voorhis is still congratulating himself over the successful 
negotiations that enabled him to obtain the needed land from the execu- 
tors of the Kirkpatrick estate. 





At the annual meeting of the Easthampton (Mass.) Gas Company, a 
dividend of 3 per cent. was declared. Mr. H. L. Clark was elected 
Clerk, and Mr. G. L. Manchester was elected Treasurer. 





THE executive management chosen last month by the Directors of the 
Consolidated Gas Company, of Baltimore, Md., is as follows: Presi- 
dent, John W. Hall; Vice-President, James A. Gary; Secretary, N. 
W. Meginnis; Treasurer, Joseph W. Clarke. 





THE proprietors of the Kingston (N. Y.) Electric Company, who also 
operate the local gas plant, have announced a reduction of 10 cents per 
1,000 cubic feet in the gas rate. 





CO. W., H. E. and T. H. Asbury, A. C. Harmer, Jr., N. H. Rand and 
G. U. G. Holman have applied to the Governor of Pennsylvania for a 
charter for the ‘‘Oak Lane Gas Company,” which concern proposes to 
‘* manufacture gas for light, heat and power purposes” in Montgomery 
county, Pa. 





At the annual meeting of the Galion (Ohio) Gas Light Company the 
Directors chosen were : James 8. Kuhn, D. B. Ludwick, J. H. Purdy, 
John M. Andrews and Chas. Glenn. 





A DIVIDEND of 3 per cent. on the preferred stock of the Consolidated 
Gas Company, of Pittsburg, Pa., is payable to-day. 
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The Market for Gas Securities. 





There was rather more done last week in city 
gas shares than fora fortnight or more. Prices, 
too, were on the advancing scale, Consolidated 
having sold at 2004. To-day (Friday) the 
opening quotation was 1974 to 199. It is not at 
all unlikely that in this month important de- 
velopments in the instance of better prices for 
city gas shares will be recorded. Standard 
shares were in better demand, and the inquiry 
resulted in slightly higher quotations, The 
common is 139 to 141, and the preferred is 154 
to 158. 

Brooklyn Union is steady and so is Balti- 
more Consolidated. Bay State crossed 4 this 
week, and quite a bit of business was done in 


it for Philadelphia account. Peoples, of Chi- 
cago, is very close to par, and careful viewers 
of the market believe that it is about at its full 
value just now. Buffalo gas securities are 
dull and low. 





Gas Stocks. 





quotations by Frederic B. Cochran & Co., 
BMrokers and Dealers in Gas Stocks, 
20 anp 22 Broap Street, New York Ciry. 
Ava. 1. 


2 All communications will receive particular attention 

(2 The following quotations are based on the par value 
of $100 per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated, .....seeseeeee» $36,230,000 100 198 168% 
Cental Union, Bonds, 5's... 3,000,000 1,000 9944 100 


Equitable Bonds, 6’s........ 1,000,000 1,000 105 
wae i 82 =e 2,300,000 1,000 114 ‘ 
Metronolitan Bonds osee 658,000 ie 108 = 112 
MUUUAI...ccsccsseseseeceeess 4,500,000 100 330 837 
enc eteesin: ee «+» 1,500,000 1,000 100 102 

Municipal Bonds.......... Pe 750,000 ‘ a 
New Amsterdam Gas Co... 13,000,000 100 31% 31% 

PHOGMTOR. caceccssecsecs 10,000,000 100 74 «O77 

BORG, SS rsecccccscccces 11,000,000 1,000 102 10234 
WOTERGER 2 id ccc ccdcsecscccce 150,000 50 th 

= ps eee ee 150,000 1,000 


Northern Union, Bonds, 5’s. —_1,250,000 1,000 9444 951% 


New York and East River.. 


Bonds ist 5’s............ 3,500,000 1,000 112 114 
* 1st Con. 5’s....... 1,500,000 ; 106 109 
Richmond Co., 8. 1......... 348,650 50 70 
me ee 100,000 1,000 


5,000,000 100 139 41 
5,000,000 100 153 160 
1,500,000 1,000 112 114 


Btamdard....ccccccccecccesece 
Preferred . Shvarcecte 
Bonds, ist Mortgage, 5's 


WRI ae be dabcsedeccccecs 299,65 500 130 
Out-of-Town Companies. 
Beochiys Dake .. eeveessees 15,000,000 100 121 124 


“ Bonds (65's) 15 000,000 1,000 115 115% 
Bay State.......ssese00-- 50,000,000 50 4 4% 
** Income Bonds..... 2,000,000 1,000 a 75 
Boston United Gas Co.— 


1s Series 8S. F. Trust.... 7,000,000 1,000 a 92 
a tag ae “4... 8,000,000 1,000 70 asi 
Buffalo City Gas Co. ....... 7,000,000 100 22354 «2% 
* “ Bonds, 5’s 7,000,000 1,000 95% 96 
Ventral, San Francisco..... 2,000,000 ae 105 


Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
er PETE 


7,650,000 1,000 104 104% 
1,069,000 ° 89 91 
1,085,000 .. 101 103% 
2,000,000 100 75 80 
600,090 1,000 100 10334 
8,500,000 100 W224 202% 
1,600,000 50 184% 187 
500,000 50 es 35 


Consumers. Jersey a soe 
a Bonds eeeeees 
Cincinnati G. & C. Co....... 
Consumers, Toronto. . 
Capital, Sacramento... sececces 


Bonds (6's)............ 150,000 1,000 i re 
Consolidated, Baltimore... 11,000,000 100 64 6414 
Mortgage, 6’s....... sss» 8,600,000 es 107 107% 
Chesapeake, ist 6's. 1,000,000 én pn 
Equitable, ist 6’s. ...... 910,000 
Consolidated, 1st 5’s.... 1,490 000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,000 100 a 100 
DOM Mvcccnivievecessce 75,000 100 
Detroit cece cocdevcctcoce 4,000,000 58 5844 


“* Con. Bonds.......... 4,312,000 re 92% 8 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 a 101 


2,000,000 - 75 80 


PGES WO < vrnsascacteisac 
oss Bonds...... see 2,000,000 88 91 
ere its ickdis ccccnvccted 750,000 25 145 


2,000,000 .. 115 125 
2650000 .. 106 107 


Indianapolis...... ......++05 
“ Bonds, 6’s....... 


750,000 20 86180 ee 
1,000,000 100 78 83 
1,000,000 1,000 90 91 


Jersey City....ccccccees coe 
Lafayette Gas Co., Ind.... 
Bonds ..ccccce cosccccece 


Louisville.........+..- ecceee. 2,870,000 50 ea Be 
Laclede, St. Louis......... - 7,500,000 100 51 5ig 
Peete. .cdccee< cccove 2,500,000 100 92 93 
Bonds .....++006 cosceess 9,084,400 1,000 105 105% 
Montreal, Canada ...... eee 2,000,000 100 200 Be 
Newark, N. J.,GasCo...... 1,000,000 . .. 200 «220 
Bonds, 6’S ......s0+ sees 4,000,000 = 123 130x 
New Haven..... seccecsceses 1,000,000 2% 262 
Nashville Gas Lt. Co.. Betceces 1,000,000 50 110 ae 
CORE, GAR soc diciccceceee . 2,000,000 - 52 53 
“ Ts i cccceccs 750,000 
Peoples G. L. & Coke Co., of 
Chicago..... Paaddecesdes 25,000,000 100 99% 99% 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,00 1,000 en 108 
2d om +--+. 2,500,000 1,000 104 105 
Peoples, Jersey City..,..... 500,000 50 175 
Rochester Gas & Elec. Co.. 2,150,000 50 
Preferred......csceseses 2,150,000 50 83 
Consolidated 5’s........ 2,000,000 87% 


ae 90 
San Francisco, Cal. ........ 10,000,000 100 853g «86 
St. Paul Gas Light Co...... 1,500,000 100 49 5 


ist Mortgage 6’s........ 650,000 84 87 

Extension, 6°S.......++. ‘ 600,000 

General Mortgage, 5’s.. 2,400,000 88 90 
CTRONER, Th FT. cccccesessce 2,500,000 25 17 18 

Pao cttacccsccss eeees 1,000 000 ae] ni 
Washington, D.C .......... 2,000,000 2 20 
Western, Milwaukee ....... 4,000,000 100 Sq «86 

Bonds, 5°S...005 ..--s0+0 3,556,000 101% 102% 
aieenen Del .ccccrcceces 550,000 50 86200 


Advertivers’ ‘Iadexr. 


GAS ENGINEERS. 





Page 
Wm. Henry White, New York City.......0.....-.000e 
Fred. Bredel, Milwaukee, WiS........sccccsscecccceccseees 170 
Geo. R. Rowland, New York City.......scecsesseesceesss 183 
The Western Gas Construction Co., Fort Wayne, Ind.... 172 
Humphreys & Glasgow, New York City.........sse00---- 176 
American Gas.Oo., Phils... Pa...cccccccececccscoces ecccces 170 
David Leavitt Hough, New York City........cecsceeseees 185 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 184 
Baxter & Lynn, Detroit, Mich..........sse08 GnaeeSeecdes 169 

PROCESSES. 

Bartlett, Hayward & Co., Baltimore, Md.............. soc eae 
United Gas Improvement Co., Phila., Pa..........e0+.--- 175 
Burdett Loomis, Hartford, Comn.........csccscesssecscees 182 
National Gas and Water Co., Chicago, Ills..... ccccccecsee 177 


Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 183 
The Western Gas Construction Co., Fort Wayne, Ind.... 172 


Humphreys & Glasgow, New York City.........see0+--- 176 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
James R. Floyd’s Sons, New York City...... oeveseccccoes 184 
Continental Iron Works, Brooklyn, N. Y.......seseeese 182 
Deily & Fowler, Phila., Pa...... Coeesceecs -cccccccece cocce 106 
Kerr Murray Mfg. Co., Fort Wayne, Ind ....,...+se00+.. 180 
Stacey Mfg. Co., Cincinnati, Ohio............. Geééncoage +. 183 
Bartlett, Hayward & Co., Baltimore, Md...........see+0 18i 
Davis and Farnum Mfg. Co., Waltham, Mass.......... 180 
B.D. Wood & Car, Pha., Paiccocccscecsteccccecccee cooes 182 
Isbell-Porter Company, New York City.........cseseeees 182 
Fred. Bredel, Milwaukee, Wis....... évccecsecees e6en6esee 170 
United Gas Improvement Co., Phila., Pa..... ...seseeees 175 
Berlin Iron Bridge Co., East Berlin, Conn............++++ 166 
National Gas and Water Co., Chicago, Ills.............++ 177 


Economical Gas Apparatus Construct’n Co., Toronto, Ont. 183 
The Western Gas Construction Co., Fort Wayne, Ind..,. 172 


Humphreys & Glasgow, New York City.............. éune 0 
Gas Engineering Co., Pittsburgh, Pa......-...s.seeee0... 180 
American Gas Co., Phila, Pa..ccesescecceees coccccccccces If 

Logan Iron Works, Brooklyn, N. Y....csecesesssseseesess 184 
Riter-Conley Co., Pittsburgh, Pa......... seccecccceccoces 190 
Baxter & Lynn, Detroit, Mich,......-....se0+ etenseccocse Oe 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page’s Sons, New York City.................. 183 
R. D. Wood & Co., Phila., Pa.......ceccscccces eocccceese. JON 
James R. Floyd’s Sons, New York City.........s.sse06 eo. 184 
Continental Iron Works, Brooklyn, N. Y........++++ eecen: San 
Gas Engineering Co., Pittsburgh, Pa........sssseeseesses 180 
Logan Iron Works, Brooklyn, N. Y......csceseeseeeees «oe 184 
Riter-Conley Co., Pittsburgh, Pa........csccesesseseseeee 176 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City........cesseecsees 183 
R. D. Wood & Co., Phila., P&.....cccecsecccccseecsecscess IB 


AMMONIA CONCENTRATORS, 


Michigan Ammonia Works, Detroit, Mich...........++++. 167 
G. Shepard Page’s Sons, New York City........... ccccecs 188 








GAS METERS, 


John J. Griffin & Co., Phila., Pa....ccseseessceces secccces 152 
American Meter Co., New York and Philadelphia........ 187 
Helme & MclIlthenny, Phila., Pa.............cces--cceeeees 187 
D. Meipomal a Ge, Albay, WEY... icicess.. cccesvcc codecs 185 
Nathaniel Tufts Meter Co., Boston, Mass................ 186 
Maryland Meter and Mfg. Co., Baltimore, Md............ 186 
Metric Metal Co., Erie, Pa ...ccccccccccccecses coccccccoces 186 
Keystone Meter Co., Royersford, Pa.......ssseeeeeees coe 186 
Detroit Meter Company, Detroit, Mich...............sss5 187 


PREPAYMENT METERS, 


American Meter Co.. New York and Philadelphia....... 187 
DOE Fs Ge ee Ws, Bcc cee eccevccecvssccces: 152 
D. McDonald & Co., Albany, N. Y.......ccccccccesccesess 185 
Helme & Mclilhenny, Phila., Pa.............+. cccccecccess 187 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ohio...............cceeseeeeess 185 
M. J. Drummond & Co., New York City...........ee0008 185 
TD We Ps NG Bividedies codes ccccnctscccects 182 
Warren Foundry and Machine Co., New York City...... 185 
Donaldson Iron Co., Emmaus, P&.... ..cccccsccccsecceccees 185 
Utica Pipe Foundry Co., Utica, N. Y............ccsceeee 185 
PIPE CUTTERS. 
The Anderson Pipe Cutter Co., East Boston,Mass ..... 169 
PIPE JOINTS. 
Bayles Engineering Co., New York City.................. 167 


STEAM BLOWER FOR BURNING BREEZE. 
Be Se is Ble Bh decceciecneccdeescnscetsces oe WG 


GAS COALS. 


es Cat Cg Bg Bn diietedcdcccevcccévcvcvecese 179 
Perkins & Co., New York City ...........- sdeccoecoeess 178 
Despard Gas Coal Co., Baltimore, Md...........eseeeeees 179 
Westmoreland Coal Co., Phila., Pa..........cceceeseceees 179 
Berwind-White Coal Mining Co., New York and Phila... 178 
Wd ee A i Pa Bisbee cn cdateuéedescaucacss 179 
CANNEL COALS. 
Portine & Ca, Mew Werk GRy vicsicccccscccccccccccccese 173 
WW. D. AI Ca, Fai, Fi eect sc cdccdiccsvcsccccecs 179 
Greasy Creek Cannel Coal & Tramway Co., Chicago, Ills. 167 
GAS ENRICHERS, 
Standard Oil Co., New York City ...cccccccccscscccccccces 179 
The Sun Oil Co., Pittsburgh, Pa......... Satqenastesa ones 179 


COKE CRUSHER. 
©. BE. Ketior, Commies, TOR. cccccccccecccscccevcceccececs 179 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn...... Sesseessceenevdess 167 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York City 177 


Isbell-Porter Co., New York City.....ccccesceccccccececes 182 
R. D. Wood & Co., Phila., Pa.........+. SeSsoccedseoesosecs 182 
Wm. M. Crane & Co., New York City.....ccccseccseecs:- 58 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......-..csse000. 168 
RETORTS AND FIREBRICKS,. 
J. H. Gautier & Co., Jersey City, N. J........ceceeeeeeees 1¢8 
B. Kreischer & Sons, New York City..........cseseeeeees 168 
FEC re OE Io ovicecctncecocdiccccccevcces 168 
Laclede Firebrick Mfg. Co., St. Louis, Mo............ atee 8 
SE Bs cd Ev ccccdeccesccccctscccesccecess «. 168 
James Gardner, Jr., Pittsburgh, Pa.........ccs.scee-eees 108 
Henry Maurer & Son, New York City..........cecssseees 168 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 168 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 168 
Brooklyn Firebrick Works, Brooklyn, N. Y. ......+++s+++ 168 
i. RO BIN SOU CIP ccccce ceccccccccescceccces ecco 38 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md..........+++ . 
Fred. Bredel, Milwaukee, Wis........... 0640660056 ves c0ee 170 
J. H. Gautier & Co., Jersey City, N. J.....ccce--seeeeesss 168 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 168 
Adan Weber New York City....cccccsccccescccsccee---. 168 
SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Co., New York City........ enecceecusciccece 182 
Continental Iron Works, Brooklyn, N.Y........s-seeseees 182 
G. Shepa’ *s Sons, New York oe Sdeeccecocececese 183 
Logan Iron Works, ge ity Tie Medecceconcessocccescce 184 
BR. D. Wood & Gar, PRMa., Pan ccccccccccccccsccccccccccece 182 


INCANDESCENT GAS LAMPS. 





Gas Engineering Co., Pittsburgh, Pa........s00+++++++--- 180 


Welsbach Commercial Co., Phila., Pa.......+s+sse000 sous 204 
Victor Incandescent Company, New York City...... eee me 
Hugo Cahen, Berlin, Germany.............00+0-c++eeeees 167 
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MICA GOODS. 
The Mica Mfg. Co., New York City......seesssecesseeeees 167 


BURNERS. 
C. A. Gefrorer, Phila., Pa.........seescseeseees covcccccecs 182 
Wm. M. Crane & Co., New York City.........eesecvesees 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, TenN.......+0+.... 166 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila.,.,, 176 


PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 177 
Greenpoint Chemical Works, Brooklyn, N.Y......++++++. 169 
Henry W. Douglas, Ann Arbor, Mich .......... Aevnaeens W7 
Gas Purification and Chemical Co., Ltd., London........ 177 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind...... cose 271 
Isbell-Porter Company, New York City........ cocccccces 108 


Connelly Iron Sponge and Governor Co., New York City 177 


VALVES, 


Ludlow Valve Manufacturiug Co., Troy, N. Y. ....+se0+. 172 
Chapman Valve Manufacturing Co., Boston, Mass....... 172 
R. D. Wood & Co., Phila., Pa............se0008 ccccccesees SOR 
Continental Iron Works, Brooklyn, N. Y........0..+-.++- 182 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 171 
Isbell-Porter Co., New York City..........seescesccessss. 182 
The Western Gas Construction Co., Fort Wayne Ind,... 172 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ......sseseccecesseees 188 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa.........sssesssseseess 188 
Backus Water Motor Co., Newark, N. J......sessee00---. 166 


ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City.......... 169 
W. G. & G. Greenfield, East Newark, N. J......... sececs 108 


PURIFIER SCREENS. 
John Cabot, New York City..... savecdesccticonvesebanedes Wee 


GAS STOVES. 


American Meter Co., New York and Philadelphia ....... 173 
Maryland Meter and Manufacturing Co., Baltimore, Md. 186 
Keystone Meter Co., Royersford, Pa......... ccvbccceewed Nee 
Wm. M. Crane & Co., New York City ............ cconcese 5B 
The Schneider & Trenkamp Co., Cleveland, Ohio........ 59 


GASHOLDER TANKS, 
J. P. Whittier, Brooklyn, N.Y ..............008 coccccccee 172 


GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md.............0++. 181 
Continental Iron Works, Brooklyn, N. Y........ssee0---. 182 


Deily & Fowler, Philadelphia, Pa............. coccscoesecs On 
Davis & Farnum Mfg. Co., Waltham, Mass......... coeses Dae 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... ccccsesess SOO 
Stacey Mfg. Co., Cincinnati, Ohio.......... cccavocseeeees! BOB 
R. D. Wood & Co., Philadelphia, Pa...........000 .seeee. 182 
Logan Iron Works, Brooklyn, N. Y........ covccepes- teen See 
Riter Conley Co., Pittsburgh, Pa............ ovcsmhadh saan 176 
BOOKS, ETC. 
Scientific Books. .........cceeeseees pietodechas cccccenegses OM 
Digest of Gas Cases.......ccccccscccccsccssccscecees cvcces 179 
>> MTT 


Gas Flow Computers. .........cccescseseceees ccccccsewenes sar 
Hughes’ * Gas Works” .........cccceee0. ees ccccccnsenee OEE 
PE DWE Land iss scsnesiess.. daddies svindeey cccccceee J81 
Gas Engineer's Pocket-Book...... ......csscceceees asty 0 OD 

———as 








DR. MOSS is open to engage with responsible firm as 
representative, or charge of works. Will advise on all diffi- 
culties met with in the manufacture and distribution of 
Coal, Oil or Water Gas. Terms reasonable. 


Address 
DR. MOSS, 
1178-tf Care this Journal. 








WANTED, 


Youag Man as Fitter and Assistant 


for Gas Company operating electric light plant. State age, 
experience and wages expected, 
JACKSON GAS LIGHT CO., 
1207-2 Jackson, Miss. 


Position Wanted. FOR SALE, 


at a bargain, 
A better position is wanted by an engineer in charge of Two 50-H.P. Otto Gas Engines, 
a small Eastern water gas works, Address in first-class condition. 


Address WOONSOCKET GAS CO., 
Woonsocket, R. I. 


Steward’s Specials 


DURABLE, 
UNIFORM, 


1207-tf ‘“*M. L. B.,”’ care this Journal. 11%5-tf 








WANTED, 


Second-Hand Station Meter. 


Capacity, 25,000 feet per hour. Address, with full particu- 


lars, 
THE NATIONAL CARBON CO., 














1207-2 Cleveland, Ohio. AND OF 
WANTED, AMERICAN 
A Good Second-Hand Exhauster and MANUFACTURE. 


Engine Combined, to Pass 30,000 | samples will be cheerfully sent to Gas Companies. 
Cubic Feet per Hour. 


ae we MAKE LAVA TIPS of att xinps. 
—< eons ja D, a STEWARD MPO. CO., 


CHATTANOOGA, TENN. 
FOR SALE. 


Twelve or Sixteen Bredel Mouthpieces, RID G 
in Good Shape. 
Write THE DALLAS GAS AND FUEL Co., 
1208-9 Dallas, Texas. 
For Sale. DIN 
A Small Gas and Electric Light Plant, VIL 


in a Southern city of 8,800 inhabitants. OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


























Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind 








BRIDGES Designed 
FE SAL BUILDINGS Pw sw 


One No. 3 Se d-Hand Exh . with ¢-inch will be sent on ap- 
ininagiean, in rosea ag eon apie a AND KU ROOFS plication. 
THE BERLIN IRON BRIDGE CO. 


G~@e_EAST BERLIN, CONN. 4) —a 
One New Exhauster, imported from Germany and 


used by us for a few hours only, for experimenting ; equiva- 
lent to our No. 1 machine, 


All of the above Exhausters driven by belt. Prices given 
upon application. 
THE P. H. & F. M. ROOTS CO., 
1206-tf Connersville, Ind. 


FOR SALE. 


Sr groume, Dip, Branch and Ascension Pipes, 

Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts. 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tube«, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. ' GUARANTEED UPE 10 EV Y Ww q 
BUILT ON HONOR, AY 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. | 


hicago Water Motor & Fan Co., 101 Lake St., Chi 
S-inch Center Seal, Four Purifiers, 8 ft. x6 ft. | gts. | Snicago Water Motor & Fan Co-. 101 Lake St. Chicago. 
KEY CITY GAS Co | ic M. x , 


One No. 4 Second-Hand Exhauster, with 8.inch 
connections, in perfect order. 


























Home Office, Backus Water Motor Co., Newark, N. J. 
1119-tf Dubuque, Iowa. Send for cehmene ~_ . 














SREHN F’iEit.D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 








W.G.&G. GREENFIELD, - - EAST NEWARK, WN. J. 


ee mm 
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Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. | 


Reversible, Strongest, Most Durable, Most Easily Repaired. | 


Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


OPERATING EX- Koncert 


pensive. Write to 


BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


if Street 
@3 Gas Pressure 






















= it 
ieee 
Simple in Con- 
struction, Accur- 
" ate in Operation 
\\ A a\\ Low in Price. 
\ AN \, . : 
WY As Fully Guaranteed. Send 
for Circulars. 





— ee Ow 
i i MA \\\ 
Our Mica Chimneys “Sige \“ 























= a ; 1 For Welsbach Lights 553-557 West Thirty-third Street, New York. | \ : 
ae ie E We also make the Cheapest and Strongest | \ e risto 0. 
ARS THE REVERSIBLE BOLTED TRAYS IN THE MARKET. | ig Water’ , 4 
| aterou onn. 
BEST IN THE WORLD. Bint for Corentare. | *y 
@=ea ee oe eo — 
Get Catalog 
and Discounts. FOR GAS AND 
zee ‘ DOMESTIC USE. 
The MICA MFG C0 Geo. R. Histor, F.C.S8., F.R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘ Thisis a 
wo ® | remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 lbs. of sperm candles.” 
ty, This coal mined and shipped in box cars. Write for sample car and delivered price. 
2 = E Micasmiths, 
yee Greasy Greek Gannel Goal i T C 
mck GaMiey< g8 Fulton Street, We WFBASy UTE nnel Goal 2 | ramway Uo., 
neys 
Order. N.Y. City. 58 and 60 WALDO PLACE, CHICACO, ILL. 








“VICTOR” Regenerative Incandescent Gas Lamps and Mantles 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. Impossible to 
snap back. ‘*VicToR’’ MANTLES are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CoO., 171-173 6th Ave., N.Y. City. 


Gas Distribution Without Leakage Loss. 


THE PANTACLILINAL SYSTEM. 


This system includes: Pantaclinal Mains, which are gas tight when laid and remain gas tight during their life in the ground. Also 


PANTACLINAL SPECIAL FITTINGS. 


To correct the evils incident to rigidity in lines already laid. To repair breaks in mains so that they will not break again. To permit the 
use, without future disadvantage from leaks or breaks, of stocks of hub and spigot mains on hand or ordered. To permit the relaying, as 
Pantaclinal lines, of hub and spigot lines now unduly troub!esome and expensive to maintain, owing to heavy leakage and liability to fracture. 
To flexibly couple wrought iron pipes, and correct the enormous leakage which attends their use in gas distribution when laid with rigid 
couplings. To correct causes of leakage at service taps. 


BAYLES ENGINEERING COMPANY, 


ENGINEERING DEPARTMENT, 


14 CORTLANDT STREET, - ~ NEW YOoREK. 


INCANDESCENT GAS LIGHT. 


American Patent No. 575,262, of December |, 1897. 




















NO INFRINGEMENT OF THE “WELSBACH” PATENT. 


Highest Lighting Power, in Combination with Createst Durability. 


Mantles Impregnated, ~ ~ - 100 pieces, 22 Marks. 
Transportable Mantles, ready for use, 100 pieces, 32 Marks 


- 


Prices, c.i.f. Hamburg or Bremen. 


HUGO CAHEN,, Manufacturer of Incandescent Gas Fittings, 


No. 61 Elsasserstrasse, BERLIN, N., CERMANY. 
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Established 1868. incorporated 1890. 


Cuas. E. GREGORY at ame Seek V. Prest. & Treas. 
D. ABERNETHY, Sec 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_ see —— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——__2e2= 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


—___2e2 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Wurrs, 
President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 











A. H.Gurxes, H.A. ——, 
Vice-President. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
Manufacturers of ¢ FIRE BRICK 
RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


nar aga of the Coze System of Inclined Retorts. 


on ? bine St., St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 








Office, 88 Van Dyke St., Brooklyn, N.Y. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 6383 East 15th St., New York. 





Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 











RLS, ORGHER, 


Fine B Brick 


AND! 
Cray RETORTS# 















AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOOEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


Successor to WiLLIAM GARDNER ow Son 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORES, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Rrick, Tiles. Fte. 


GEROULD'S IMPROVED RETORT CEMENT 


Diese, aking Up all beneh-work join ing Dust furaaos 
up all 


a ae 
I sis io ee at 5 ts d. 
n 
In Kegs, 100 to 200 ” ego ba pc 
In Kegs less than 100 “ 
Cc. Lh. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.W- 


Western Agent, H. T. GEROULD, Ocntralia, Ills. 


an “7 oe 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 tine Street, St. Louis, Mo. 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Tueo. J. Smiru, Prest. J. A. Taytor, Sec’y 
A. LamBLa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
mney Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 








Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations, 


Price, $3.00 


A M. CALLENDER & CO., 32 Pine Street, N. Y. City 








we 
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HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 











SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 





Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 
Hh GENERAL OFFICE: 
i: No. 716 E. 13th ST., New York, U.S.A. 








Cable Address, ‘‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 

















Made in all sizes, 


ufacturers, 
168 Liverpool st,,E. Boston, Mass 


will : , . >A N.Y. Office, 135 Greenwich St 
alan ¢ eabaatae~ - C. H. Tucker, Jr., Manager. 


9 Pipe Cutting Tool | -_ a 


atent Cutt For Cutting Cast, Wrought 
THE ANDERSON ESiASS4iis im) gummy For cutting Cet rena 


THE ANDERSON PIPE CUTTER | 
COMPANY, Man } 


EF. BEHAREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 


BLOCES, TILES, FIREBRICES, FIRE CEMENT 
3tettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip, New York. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 


GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 


BAXTER & LYNN. 


GAS ENGINEERING 


CONSTRUCTION. 


Examination Made of Gas Properties. 

















Values Ascertained, and 
Advice as to Management. 


DETROIT, MICH. 








Gas Investments in California. | 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, ant a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the’ Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California. 

















THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Wee of Coal Gas, and the 


Construction of Gas Works. 


Price, - - $8.50. 


A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


ae _ 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL em. 








Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Ete. 








Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


. OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers,-Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wc. 118 Fiarwvell Awenue, - - Milwvaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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| . ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


J — AND — 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. | 


The Most Perfect Gas Governor on the Market. | 


MORE DIRECT IN ACTION. FEWER PARTS. | 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. ) 
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P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. i 
Eastern Office: 5 1, 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Send for Catalogue. 
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" We show these just 
to remind you that we 
build them too. 
We have on hand so 
many contracts for Im- 
proved Lowe Water Gas 
Apparatus, that we 
became afraid people 
might think we build 
nothing else. 
| las Gonstruction fo., 
4 FORT WAYNE, INDIANA. 
al WM. HENRY WHITE, 
f 3 32 pine Ska ew York. 
if CHAPMAN VALVE MANUFACTURING CD,, ... wonre aicouay COMPLETE 
4 Valves and Gates for Gas, Ammonia, Water, Bt. Se Wwanrrier, 
‘ ir Also, Cate Fire Hydrants with and without Independent | 70 Rush St., Near Division Ave., Brooklyn, N. ¥. 
| Nozzle Valve. All Work Guaranteed. “soo Neat Agia neat tp am ag gamma 
i! weet eee eviaaaane | Se ae REINOOT's 
a St. Louis Office, L. oe Rumsey Mig. Co., 810 North Second St. Laboratorv Handbook. 
oe By JOHN HORNBY, F.I.C. 
7 Vi THE | Price, $2.50. 
18 Ludlow Valve Mfg. Co,, = M. CALLENDEM & CW., 22 Pine Street, N.Y. Crs 
a TROY, N. Y., U. 8. A. , 
‘My Double and’Single Gate Valves, %<” to 72”, Practical Photometry. 
' 4 re \A GUIDE. TO THE STUDY OF THE 
lf Gas, Water, | MEASUREMENT OF LIGHT. 
ig Ammonia, Etc. \ By William Joseph Dibdin. 
iW HOT GAS VALVES A SPECIALTY, | Price, $3.00, 


A. M. CALLENDER & CO., 32 PinE St., N. Y. City 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 











SAN FRANCISCO. 














PUBLIC LIGHTING TABLE. 


AUGUST, 1898. 









































































































































” Table No. 2. 
Table No. tl. || NEW YORK 
is FOLLOWING TUE cITy. 
fe MOON. ALL Nieut 
) LIGHTING. 
A E Light Paper Light. | — 
P.M. | A.M. 
Mon. | 1|No L.rm|No L. || 7.10 | 3.30 
Tue. | 2\NoL, |NoL. || 7.10} 3.30 
Wed. | 3| 7.40 Pm} 9.00 pm|| 7.10 | 3.30 
Thu. | 4] 7.40 9.20 || 7.10 | 3.30 
Fri. 5| 7.40 9.50 | 7.10 | 3.30 
Sat. 6| 7.40 10.20 7.10 | 3.45 
Sun. | 7} 7.30 = {10.50 7.10 | 3.45 
Mon. | 8| 7.30 nqj11.20 || 7.10 | 3.45 
Tue. | 9] 7.30 {12.00 || 7.10 | 3.45 
Wed. |10| 7.30 {12.40 am} 7.10 | 3.45 
Thu. |11| 7.30 1.30 | 7.10 | 3.45 
Fri. {12} 7.30 2.20 | 7.10 3.45 
Sat. |13| 7.30 3.20 | 6.55 | 4.00 
Sun. |14] 7.20 | 4.10 || 6.55 | 4.00 
Mon. |15| 7.20 | 4.10 || 6.55 | 4.00 
Tue. {16} 7.20 4.10 || 6.55 | 4.00 
Wed. |17} 7.20Nm| 4.10 || 6.55 | 4.00 
Thu, |18| 7.20 | 4.10 || 6.55 | 4.00 
Fri. |19} 7.20 4.10 || 6.55 | 4.00 
Sat. [20] 7.20 4.10 || 6.45 | 4.10 
Sun. |21} 7.20 4.20 || 6.45 | 4.10 
Mon. |22| 8.00 | 4.20 || 6.45 | 4.10 
Tue. |23| 8.40 4.20 | 6.45 | 4.10 
Wed. |24| 9.30 FQ) 4.20 || 6.45 | 4.10 
Thu. |25|10.20 | 4.20 || 6.45 | 4.10 
Fri. |26/11.30 4.20 || 6.45) 4.10 
Sat. |27|12.40 am} 4.20 || 6.30 | 4.20 
Sun. |28] 2.00 4.30 || 6.30 | 4.20 it 
Mon. |29} 3.20 4.30 | 6.30 4.20 ii 
Tue. |30;NoL. |NoL. || 6.30 | 4.20 if 
Wed. !31/No L.ruiNoL. |! 6.30! 4.20 i | 
TOTAL HOURS LIGHTING 
DURING 1898. | 
By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs.Min. i 
January ....210.40 | January. ...423.20 | 
February. ..186.40 | February. ..355.25 | 
March..... 181.20 | March... ..355.35 4 
April.......166.10 | April...... 298.50 
ee 156.40 | May....... 264.50 ) 
June ...-.. 144.30 | June......234.25 
We asktes 147.30 | July.......243.45 ' 
August ... 157.10 | August ....280.25 | 
September ..169.50 | September. .321.15 t 
October... .186.00 | October .. ..374.30 f 
November... 204.30 | November ..401.40 Mt 
December. .218.30 | December. .433.45 p i. 
Total, yr. .2129.30 | Total, yr...3987.45 
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Welsbach Patent Sustained. 
INJUNCTION GRANTED. 


BO ad 








Judge Townsend, in the United States Circuit Court for the 
Southern District of New York, has handed down a decision 
sustaining the Welsbach Light Company’s Rawson patent, and 
adjudged THE SUNLIGHT INCANDESCENT GAS LIGHT COMPANY to be 
an infringer. This Company has been enjoined from the further 
use of its method of manufacture of incandescent mantles or the 
sale or use of the same, and ordered to render an accounting. 


A further decision has been handed down by Judge Lacombe 
in the United States Circuit Court, granting a motion for a similar 
injunction against THE REX INCANDESCENT LIGHT COMPANY. 

Every other manufacturer of incandescent mantles in the 
United States is under these decisions an infringer of this patent, 
and the Welsbach Light Company will proceed against them 
at once. 

We again caution gas companies and the public generally 
against the purchase of any incandescent mantle other than that 
made and sold by the Welsbach Light Company or its agents. 


Every genuine Welsbach lamp has the trade mark “ Wels- 
bach” conspicuously printed upon the package and upon the 
burner itself. 


Dealers desiring to handle the genuine article should communicate with the 


WELSBACH COMMERCIAL COMPANY, 
Drexel Building, Philadelphia. 
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The United Gas Improvement Company, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WartTEeER GAS APPARATUS. 











Total Built and under Construction, 


288 Sets—Daily Capacity, 185,425,000 Cu. Ft. 
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ARTHUR G. GLASGOW, M. Bu 


Avex. C. HumPHRErS, M,E., 
9 vicroria ST., 


BANK OF COMMERCE BUILDING, CABLE ADDRESS, 
(31 NASSAU STREET.) LONDON @& NEW YORK, LONDON, S. W., 
NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





~ 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








RITER=CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








New YORK, 33 NASSAU LUT. PHILADELPHIA, 1932 MARKET ST. GHICAGO, S54 LAKE ST. 


sont STREET LIGHTING gp Way 


——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


STREET LIGHT BURNER. 


Our PATENTED «STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE No. 81. STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 
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NATIONAL GAS == WATER Co., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 




















Plans and HEstimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most e:ucient purifying material ever offered as a 
“TRON SPONGE.” ama 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 

















AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works, Combines Exhaust Tube, Steam Governer, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possikle. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


penassansmmese IRON SPONGE AND GOVERNOR CO, No. 357 Canal St, New York. 
i | eee ONEILL S OXIDE, 


| Is a superior natural Hydrated Oxide of Iron. | (NATURAL BOG ORE) 

Will give a higher purification per bushel than | 

1} Gas Works 7 any other material. We ship the pure Oxide | For Gas Pu rification. 
¥ | of Iron, containing no sawdust, thus effeeting | 

a saving in freight, leaving the consumer to | Has the Largest Annual Sale of Any Oxide 


j H furnish the diluent at a nominal cost. It is now in the World. 
Their Construction and Arrangement, | ssed by th largest gus companies inthe oo GAS PURIFICATION AND CHEMICAL CO., LTD., 


Full information, with references to many users, an 
| delivered in any looaltty, furnished on application to oy 160, 161, 162 Palmerston Buildings, 


H.W. Douglas ("Gas Company ) Ann Arbor, | (Old Broad St., London, E. C., Eng. 











And the Manufacture and 
Distribution of Coal Gas. 











Originally written by SAM’L HUGHES, C.E i= arson’s Steam Blower, 


Rewritte d Much Enl db FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
a : OR OTHER WASTE MATERIAL, 
WM. RICHARDS, C.E 


PARSON’S TAR BURNER, 








Kighth Edition, Revised, a of Recent Im- FOR USING COAL TAR AS FUEL. 
provements. 
PARSON’S AIR JET TUBE CLEANER, 
Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
A. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 





TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SciENTIEIC BOOKS. 





TECHNICAL GAS ANALYSIS. $8. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

CHEMISTRY bar” ee GAS. By Norton H. 

Humphrys. $ 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. L, Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $65. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 

COAL: Its History and Use. By Pref. Thorpe. $3.50. 

THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 





THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys, $1. 
ne > 459 FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 
GASFITTER'S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 
— OF GAS WORKS, by Walter Ralph Her- 
ng. 4 


DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 


VALUES OF GAS COALS AND CANNELS. By D. A. 


Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.I.C. $2.50 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50, 





AM#£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with el Application te 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


ee Sta Th MANAGEMENT OF DYNAMOS AND MO- 


Page GUIDE TO THE TESTING OF INSULATE 
RES AND CABLES. $1. 


tinue LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ee oy ge Its Theory, Sources and Applications. By 
hn T. Sprague, M.LE-E. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


No 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO rks :E. 
MINES, += «= £Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, <= 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, oo BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 








W. D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


“Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 











KELLER ADJUSTABLE 
COKE CRUSHER. 


rene, Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGHE’S 


“DIGEST OF GAS CASES,” 


Frice, $68.00. 





This is a valuable and important work, a copy 
* of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 

plete. Handsomely bound. Orders may be sent i 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghioghény Coal Basin, near Irwin and Penn Stations op 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 


FPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 














Epmunp H. McCu.LLouaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMs, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Ae M. CALLENDER & CO., 32 Pine St., N.1. 


Toledo, O., and Pittsbnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv, 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan sldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 









Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERI NG COMPANY. 

































INCORPORATED, 
aay Conestoga Building, PITTSBU RGH, PA. 
Spars oF > F. . SLOCUM, Pres’t. 
Gas Works Machinery of all kinds, | SAM’L WOODS, Sec’y. 
PITTSBURGH WASHER-SCRUBBER, | 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 








ap Faux System of Recuperative Benches. 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kerr Murray) Manufacturing Company, 
Steel Gasholder Tanks, 


Since, Douste AND TRIPLE-LIFT GASHOLDERS, 
fee HORIZONTAL AND VERTICAL STORAGE OIL TANKS em 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubx« Flange, Outside Screwan« (Quick Opening, $ to 86 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
Iron Holder Tanks. CONDENSERS. 



































ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 

BEAMS OIL STORAGE TANKS 
PURIFIERS. Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 
THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OK.MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANIS USED. 
By BERMAN PTOOLD, F.C-B8. 
FIRST EDITION. 
FPrice $3. EFor Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. 





BUILDERS OF 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 


P 





THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





BENCH WORK. PLATE GIRDERS... 
IRON FLOORS AND ROOFS. 


» HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0FFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 











West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gras Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 
BURDETT LOOMIS, - - Hartford, Conn. 











To Gas Companies. 


We make to order CAP BURNERS w burn any amouy 
under a stated pressure. Send for samples. 


Also, SERVIOE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


o. aA GEFRORERH, 
248 N. Sth 8t., Phila., Pa 
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“swe 
SOX AIO xX Or wawe Le ee H. RANsHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 


WILLIAM STACEY, Vice-Prest R. J. TARVIN, Sec. & Treas. 


JS NY SJ Vy, : | THE STACEY MANUFACTURING CO 


Established 185i. 


ae 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, | 


SOLE AGENTS FOR THE 


Walker Tar and Carbonic Acid Extractor. 























During the Winter months over 12,000,000 
feet of gas daily is being relieved of ad/ Tar ) 
and a large percentage of Carbonic Acid by | 
the Walker Extractor. They should be ‘ 
placed before all Scrubbers. ‘The Tar and 
Liquor Overflow Valves work automati- 
cally. Write for Circulars. 












































So Wall Street, = = NWew Work City. 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND.|THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, init 


Viet aac sts anne 269 Front Street, East, Toronto, Canada. 


Draughtsman and Constructing Engineer. eneguicoens of THe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 4 
m of new works or alteration of old works. Special House or Oven Coke. ‘ 
ition given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled : 














Catalogues, Plane and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. iF 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Planta respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES "7 FLOY ) Successors to HERRING & FLOYD, 
: § SONS. Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York Citv. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Re; nerative and Half Regenerative Furnace er, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Iwo, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















Capacity of Holder, 600,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 





fhe order for this Triple-Lift Holder and Steel Tank was received by the Logan iron Works 


Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
SColumbus, Ohio. 








Davip Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
. and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. | 








WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856, Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 


























GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 






“dlose’ speculs, “aLanongan™ 

wonal WMMON pany a JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 
sow vz) & cp | EMAUS PIPE FOUNDRY. 

As CAST IRON 6  |DONALDSON IRON COMPANY.  EMAUS, PA 


AINA SHAS (i i 

mA oD WATER. PIP. 

GENERAL SALES OFFICE, 
NEW YOR 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


a ) 


192 BROADWAY, 
K. 





Western Office: Monadnock Block, Chicago, IIs. 








Practical Hints 


ON THE CONSTRUCTION AND WORKING OF | 


| 
os 


Regenerator Furnaces, | | 


By Maurice GranaM, C.E. 


Price $1.25. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y 


d Pipe and @ 


HARLES MILLAR & SON, Selling Agents, Utica, N. Y. 


sdiG: 


ydrants, 
Pig Lead, 


i 
TR Jute, etc. 


A Pi [Pe 6) ry IDR. Hee * 
T IRON PIPE and SPECIALS FOR WATER AND 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


nge 
Gates, 





Tinners’ Goods. 


Fitti 


Fla 


a 


b. 








Established i18s8s4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


——ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 








The gas registered agrees abso- 
lutely with the amount pur 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
511 West Twenty-first Street, | 
NEW YORK. | 





51, 53 & 55 Lancaster Street, 
ALBANY, N. Y. 


34 & 36 West Monroe Street, 
CHICACO. 


2 
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NATHANIEL TUFTS METER CO,, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


. Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
the best facilities for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 
liable work and answer orders 


poomptiy. Apparatus for’'the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. ' SAN FRANCISCO, 221 Fron¢ St. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





eal Perfect” Gas Stoves —z2- 








METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 











FACTORY AT ERIE, PA. 








Use Keystone Meters. 


Royersford, Pa. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 











when the scale of gas rates is changed. | 

















HELME & McILHENNY, 


Established i848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 








a METERS REPAIRED.» 


PREPAYMENT GAS METERS. 
Uur Own Patents. Strong. Simple. 


PROMPT ATTENTIC IN. COR RESPONDENCE SOLICITED, 











Q 
0: 


zs. | Do you wish to Know 


iy COxs 
rs CAS-FLOW 
; COMPUTER, 
e 










what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
. For sale by 
Oo} A. M. CALLENDER & CO,, 32 Pine St.. N. Y. City. 

















THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


=" GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. 








SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watef 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate, Trial Orders Solicited, 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 


ARE GAS GOMPANIES REGOMPENSED 


FOR THEIR 


EFFORTS IN FAVOR OF 
THE OTTO GAS ENGINE? 


Those who Wish to Know will Find an Answer in the Following Figures, 



































The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from I to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 
$300,000 to $330,000. 

A large number of small towns do, proportionately to theirpopulation, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf 
If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 360 Dearborn St. 


















